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Ralph C. Benedict 1883-1965

Benjamin E. Alltsox

In the American Fern Journal in 195i, Ralph Benedict wrote

an obituary of Matthew D. ^Nlann, Jr., at that time treasurer of

the American Fern Society. He said, "]Mr. Mann's death was

a real loss to tlie fern world. He was so interested, and such a

delightful, unassuming person." This statement applies well

to Dr. Benedict; many others outside the fern world will miss

him.

Born in Syracuse, N. Y., on June 14, 1883, he graduated

from Syracuse University, and received his Ph.D. degree from

Columbia University in 1911. He taught biology in various

New York City high schools until 1931, when he became as-

sociate professor of biology in Brooklyn College. From 1937

until his retirement in 1953 he was a full professor; upon his

retirement ho became professor emeritus. He was a dedicated

teacher, and a host of devoted, grateful students were among
his friends. His physician during his last illness was a former

student. Tlie proprietor of a restaurant in Chinatown where he

occasionally lunched with his fern friends was another.

Dr. Benedict was one of the organizers of the American

Fern Society and a member since 1905. He served as president

from 1952 to 1955. For 50 years he was a member of the edi-

torial board of the American Fern Journal. His many interests

included building up the living fern collections in the Brooklyn

Botanic Garden and the New York Botanical Garden.

An account of his first research work in ferns in 1906 w^as

written in a letter to his children on June 20, 1964. Part of this

letter follows:

Volume 55, Xo. 4, of tlie Jolrnal, pp. 145-188, wns issued January 21,

lOnn, not Docember 30, 10(35, ns listed in the Contents for Vohimo 55.

A^<±r'- J. A.^r^7-^'dr.^^'.
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I have written, Avitli Prof. W. H. Wagner of the Univ. of Michigan,

who has had more students doing graduate work on ferns than I believe

anyone else has ever had, what may he the Inst of the series on the Boston

Fern work. T run ghn] to Itrive wliat may he tlie end of my eiigagetnont now
50 years after I started tliis particular line of research. Tlie revision of

the fern treatment for tlie second edition of T.. H, T>ailey's "Encyclopedia

of Horticulture'' started me with marine 100 different kinds of ferns to deal

with; nil were easy until I canu- to Xi phroIrpLs. For some ten years 1

traced the origins of some scores that florists had produced, produced

dozens of new kinds at the Brooklyn Tfarden, made repeated visits tc

growers from eastern Mass. to central Oliio, and south to Washington. 1

paid my way with grants of some *()00.00 mostly from the A.A.A.S., and be-

fore I finished had registered over 40(1 separate accessions, a good many
of them duplicates. Collections Avere imported from France and England

and collected for me in Florida aiid Puerto Rico.

Four main articles resulted nnd a score or so of shorter ones, some on

a popular basis. I am writing this as a record to go along with the copies

of the three main papers I recently sent to you.

Benedict made many other contributions to fern literature.

The last was an article in the American Fern Journal in 1964

entitled "Ferns in the Florists' Trade in 19G4."

The members of the Department of Biology of Brooklyn Col-

lege after liis death on Axignst 5, 1965 passed resolutions prais-

ing his service "in many different capacities in the depai't-

ment, tlie College and the Community." lie was a born teacher

and was particularly interested in teaching teachers to teach.

He believed that bioh)ji*v teachers should be not onlv masti^rs of

tlie teelmical and factual aspects of tlioir subject matter, but
also should be imbued with the luimanitarian and philosophical

iiupHeations of science. He was indeed a Humanist; he knew
and loved people. His friendliness and humility added to his

charm. On field trips when a beginner asked if oak ferns grew
only under oak trees, or if the little jdots on the back of the
leaves were a disease, he patiently gave the answers. He was
also a true naturalist. At his home on Lake George, where he
spent his last years, he was a friend of the animals and birds,

the woods, the brooks, and the hills. As he walked around his

property, the birds perched on Ins shoulders, and liis favorite

skunk, Amber, visited him daily.
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I talked witli him tlie day before his operation, from -whieh

he did not recover, find he said, *'I will be glad to have this

over so I can get back and bo cured by the birds and the

ferns." If tliere is a place somewhere in the skies reserved for

God's Noblemen, I iim sure Ealpli Benedict will be found in the

front row,

Hewlett, Long Island, New Yokk.

Two New Species of Ferns from the United States^

W. II. Wagxer, Jr.

During? the course of a broad survey of "problem'' fern

groups in tlie United States a number of novelties have turned

up; many of these are hybrids Avhich seem to be sterile

iuxd incapable of normal reproduction. However, tlie two

ferns to be described below, although probably of hybrid origin,

do possess mechanisms for reproduction by spores, and indeed

form sizeable populations extending over wide ranges. Both are

"critical" species, in the sense that tliey show close similari-

ties to other well-known ferns, and that is probably the reason

thev were heretofore overlooked.

PoiA'STiCTir^r

Holly ferns of the north temperate regions have always pre-

sented a confusing picture to general taxonomists, especially the

species Avith divided leaflets. Part of the problem has been

nomenclatural (Alston, 1040), part the tendency of early au-

thors to collect practically all of the bipinnate species under

one taxon, roli/stichum acuhatum (L.) Eotli (Christensen,

^Research was eoiiaiu-ti'd uiulor NSF projtvt GR-2025, '*The evolution-

nry elinrnetors of ferns.'' I wish to acknowletlge tlie eurators of the follow-

ing herbaria for lendiag: necessary spooinu'ns: Fniversity of British Co-

Ininhia anu'), Now York Botanical Garden (NY). Grjiy Herbarium (Gil).

r. S. National Museum (US), T^iiversity of Washinj^ton (WTU), and

Yale Tniversitv (NT). Also the followiufr perscnus contributetl sufrer^'^tions

and materials: TI. E. Ahles, TI. G. Baker, I). L. Bransconib. Thomas
Darling, Jr., E. S. Ford, "R. K. Godfrey, C. Leo Ilitehcork, Joliii D. Lovis,

C. Y. Morton, Y. M, Morzenti, and Edgar T. Wherry.
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1906, pp. 575-578; Copeland, 1947, p. 108), and part the ap-

parently strong ability of the species of this genus to generate

confusing hybrids (Manton and Reichstein, 1961; Meyer, 1950).

It has long been known that the polystichums of the western

United States involve a baffling series of populations. Of the

more recent workers, Joseph Ewan (1942) has made some pio-

neering efforts to clarify their relationships. Tlie following new
species represents a ^'missing link'' in the broad pattern of spe-

cies relationships which -will be discussed in a future paper.

PoLYSTiCHUM kruckebergll Wagner, sp. nov., Plate 1

Species P. scopuUiio similis sed foliis minoribus, pinnis niagis

triangularibus et magis profunde et acriter dentatis, dentibus
paucioribus, venis primariis ex costa paueioribus, stipite saepe

breviore vel fere nullo differt.

A small, tufted, stout fern of cool rocky places, with ca. 6

(2-11) leathery leaves and masses of densely packed stipes cov-

ering the rhizome to make its apparent diameter 2.2 (1.0-3.0)

cm. Rhizome upriglit, up to 10 cm long, covered with matted
roots behjw and with stipe bases above, the actual stem con-

cealed in leaf armor, ca. 0.8-0.7 cm in diameter, occasionally
forking. Scales of the stipe bases numerous, pale tan, essen-

tially concolorous, 2-8 mm long, 1.0-2.5 mm broad, diminishing
to much smaller size on tlie rachis. Fronds linear-lanceolate, 18.2

(8-30) cm long, 2.5 (1.3-4.0) cm broad, rigid and coriaceous,
dark green and shiny, slightly paler and duller below, the
lower pinnae narrowed to nearly sessile, the blade base with
small more or less trianguhir pinnae, except in apparent shade
or deep-crevice forms with stipes up to 10 cm long. Lamina
provided with scattered, sparse glands. Stipes and lower ra-
chises stout, drying to 1-3 mm thick, pale green or straw-col-
ored. Rachis at first heavily scaly with reddish to pale whit-
ish brown paleae 1.0 mm long or less and 0.5 mm wide or less,

these deciduous in older leaves. Pinnae overlapping except in

shade forms, mostly ovate-triangular, the median ones, 0.5-1.5
mm long, acute, and with well-developed anterior auricles. Pin-
nae margins with usnally 4-8 conspicuous spreadinir, pointed
Icetli more or less tipj^ed with short, hard bristlt^s. Major veins
usually ea. 6 (3-0) pairs from the leaflet axis. Sori submedial,
in a single row on either side of tli(* costa, except in luxuri-
ant, deeply divided specimens with similar rows of sori on the
pinnules. Sori usually becoming confluent at maturitv, except
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in shade forms. Indusium peltate with wavy margins. Spo-

rangia bearing occasional paraphyses, these simple glands like

those of the lamina, bnt borne on the capsules. Spores similar

to those of F. scopulinum but with more rugose perispores

(higher and more numerous crests) than those of I\ mohri-

aides. Chromosomes n ^ 82 pairs.

Type: Trail to Mt. McLean at Lillooet, British Columbia,

Canada, open grassy bank in opening in coniferous woods at

5100 ft., occasional locally, J. A, Colder 15550 and D. B. 0.

Savile, J. M. Ferguson (WTZ). Although the bulk of this

species' range appears to be in the United States, this Canadian

specimen was chosen to be the tj^pe because it shows the dis-

tinctive features more clearly than any other we have seen.

Other Collectioxs:
CALIFORNIA: SISKIYOU CO.: near Mt. Shasta, Levvmon in

1878 (UC—mounted on same sheet with P. mohrioidesi) ; TUOLUMNE CO.,

in deep rock crevice of metamorphics, s. slope Twin Peaks, head of

Virginia Canyon, alt. 10,500 ft.. Sierra Nevada, Edward Butts 192 (UC—
very small, compact form); County?: moimtains ahout the head Avaters

of the Sacramento Eiver, alt. 7500-8500 ft., C, G. Vringle in 1881 (NY),

crm

in 1897 (US) ; moist slopes, Pete's Point, Wallowa ^Fuimtains, alt. 2700 m.,

Norton E. Pcclc 1S05D (WTU—mounted on same sheet with P. scop\t-

liniim); No data, T. J, Hotvell in 1SS2 (US).

WASHINGTON: YAKIMA CO.: crevices of rocks, Mount Adams,

6-7000 ft. alt., ll\ X. Siil-sdorf in 1882 (UC—specimen extremely lax,

the pinnae of thin texture and widely spaced, apparently growing in

deep crevice); IT. X. Svlsdorf in 1881 (US—2 sheets). PIERCE CO.:

Mount "Rainier, E. C. Smifh 876 (WTU—2 sheets). CLALLAM CO.; a low-

spreading, stoutish fern growing in inaccessil)le crags beneath Obstruction

Point, alt. 6,200 ft., Olympic Moimtahis, F, O, Meyer 1^40 (US); Olym-

pic Mountains, Avithout definite locality, /. Kieman in 1932 (WTU
tremelj^ small form) ; high alpine slope of Hurricane Eidge, 6500 ft,, J. W.

Thompson 1417S (WTU).2

IDAHO: IDAHO CO.: on talus and in crevices above Sheep Creek

Lakes #2, Dry Diggins area, Seven Devils Mountains, Nez Perce National

Forest, 7500 ft., A. J?. Jxniclcehn-ff SW'2 (VQ, NY^ ; CUSTER CO.: crev-

ices of high clifif near Stanley Lake, Challis Xatiunal Park, R;nvtootli

Mountains, 8500 ft., J. TT. Thompson U039 (UC. NA^).

UTAH: POX ELDKK CO.: infreiiutMit dry places in crevices of cliffs,

in contact with qnartzite and serpentine, head of iliddle Pork of Drum

2An additional specimen, Jlenderson> 1209 (US), is indicated as front

"Mts. Adams and Hood," and thus is from either Washington or Oregon.
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Canyon, 9500 ft., B. Magwire 2:^25 niiJ J. U. Holmgren (US, IT, NY

—

the US eolloetioii shows the extremely hix, prejsuiiiahly ^'sh.'ule'^ coiulition,

niid thnt in NY ineludes nn exreediit^ly snuill siiecinien roughly resembliiijx

n small TToorfsia ilvevsis).

BRITISH COLUMBIA: KH^Mhoth Mine, up Blue Creek, Lillooet

Area, 6550 ft., B. F. Vrv(jiman 010767 (T^'BC) ; Creek from s. e. of Big

Dog Mountain, Lillooet Area, 6600 ft., under rock in meadow above stream,

Vrugiman 610661 (UBC) ; on serpentine reeks along Ladner Creek, 8-9

mi. in from Jessica, K, Y. E., L. E, HarrL'^on in 1944 (UBC) ;
Bridge

Elver 'Mountains, F. Perri/ in 1926 (UBC) ; Mount Moor, Middle Creek

Eiver, 7200 ft., TT. Bird 3455 (UBC); Noaxe Lake, F. C. Brinlc in 1957

(UBC) ; summit ridge of Cadwallader Eange, Bridge E. Mountains, 7000

ft., E. J. Grieg in 1954 (UBC).

Some idea of the past problems of identifying tliis species

may be gained from examining the herbarium sheets cited

above, and noting their most recent determinations. Of those

which had been annotated, one was named "P. Icmmonii/' one

as 'T, mohrioides/' 16 'T. scopulinum/' and seven as 'T.

Joyichitisy The newlv described fern clearly res(Miibles most

closely the latter two species. ("P. Icmmunii" and "P. mohri-

oidcs,'' the most finely divided taxa in this assemblage, are re-

garded by the present author as the same species.) Poly-

sticJium lonchitis is a circuniboreal, A'cry familiar species of

fairly high latitudes (and altitudes in the western mountains) ;

so far as I know, it is never so divided as to be bipinnate, as

is P. krucJcehcrgii. The problem is much greater in separat-

ing the new species from P. scopulinum.

Polystichum scopulinum (D. C. Eat.) Fern, was first desig-

nated as "Aspidium aculeatum var. scoindinum" (Eaton, 1880,

p. 125). In cheeking the original description I found it com-

pletely insufficient to tell whether tlie type material of that

taxon mijrht not indeed be the fern described as new here. This

possibility was increased by the fact that Eaton's original

identification of his new "variety" was as "Aspidium lon-

cJiitis" {= Polystichum lonchitis). I therefore requested on

loan its type .specimen ("Herb. D. C. Eaton. Aspidium acule-

atum [ionehitis' had been erased, and 'aculeatum' written



8 American Fern Journal.

over] Swz. var. scopiilinum D. C. Eaton. Upper Tctou Cafiou,

July 28. Hayden's Yeliowstono Exped. 1872," YU) wliieh was
sent for my study by Dr. John Recder, and is illustrated in

Plate 2. The phint is definitely not P. krucJcehergii; the

long segments and general cutting are characteristic of what
I have been treating as P. scopiilinum.

For the diagnosis of the new species, I choose merely to com-
pare it with P. scopuUnum, the one species which I believe can
cause the most serious difficulty. Polystichiim scopiilinum
ranges widely in the mountains of western North America from
New Mexico to British Columbia, and there is a remarkably iso-

lated population of this fern on Mount Albert in Quebec. Evi-
dently P. scopuUnum is very much more common than P.
krnckebergii. Typically P. scopuUnum is a larger plant, and
the pinnae are usually more oblong and longer (sometimes
reaching over 4 em.) than in P. kruckebergii. The number of
marginal teeth and lateral veins per side of the median pinnae
usually is about 12 (8-25) in P. scopuUnum instead of ap-
proximately six in P. kruckebergii, thus reflecting the gross
difif'erence in pinna form. The pinna margins of P. scopuUnum
are not so bristly and the pinna tips are not so pointed as in

P. kruckebergii. Also, P. scopuUnum tends to have a longer
stipe, this usually accounting for one-sixth to one-third of tlie

length of the frond, and the series of "auricle-like" triangular
pinnae which commonly vm\ nearly to the leaf base in P.
kruckebergii is lacking.

On the basis of our present knowledge we must conclude that
the genetic relationships of the new species are Avith the com-
plex of P. lonchitis, P. scopuUnum, and P. m oJi rioides . A
broader study of all western United States holly-ferns by the
author (to be reported in the near future) leads to the hypothe-
sis that P. kruckebergii is a species of hybrid origin between P.
lonchitis and P. mohrioides, the two diploid species between
which it is most nearly intermediate. Both of these presumed
ancestors have n = il chromosomes, but their intermediate, P.
kruckebergii, has double that number, i.e., n = 82, indicating
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that the latter probably arose as an allotetraploid species from
an originally sterile diploid hybrid, by spontaneous doubling of

the chromosome complements. By the same token, P. scopu-

linum also proves to be morphologically intermediate between
two diploids, and it is likewise a tetraploid with n = 82. The
resemblance of P. scopuliiium to P. Jcruckehergii may be ac-

counted for in part by their probable sharing of one ancestor,

the diploid P. mohrioidcs. The other ancestor of P. scopidinum
is evidently the diploid P. munitum (tlie abundant western

"sword fern"), a species which resembles P, lonchitis to some
extent, but which is clearly distinct. The characteristics by
which P. munitum differs from P. lonchitis correspond to those

in wliich P. scopulinum differs from P. kruckehergii, and thus

confirms that the two species with divided leaves had different

once-pinnate ancestors,

Polystichiim truckebergii evidently extends sporadically over

a range from Utah and California north to British Columbia.
It has been taken at altitudes as higli as 10,500 ft. in Califor-

nia and as low as 5,100 ft. in British Columbia. Thp common-
est habitat is in crevices in rock bluffs or talus, but the plant

apparently favors colder and bleaker sites on the average than

does P. scopulinum. Dr. Kruckeberg describes the Hurricane
Ridge locality as follows: "The ferns are accessible with dif-

ficulty, Tlie plant grows in rock fissures and crevices, high

above the trail to Deer Park, about one-half mile northeast of

Obstruction Point. It is well above the loose talus, on a north-

east-facing rock wall of what must be Obstruction Point it-

self. The fern is not common, although it is practically the only

fern in this otherwise botanically fruitful habitat. The only

other fern present is PohjsficJuon lonchitis—one lone plant

about 50 yards to the north." (letter, August 3, 1963).

The new species is named for Professor Arthur R. Krucke-

berg, in recognition of his contributions to its study, as well as

his broad investigations of edaphie factors in the distribution of

plants in the western United States.
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ASI'LEXIVM

IlistoriLuilly the Florida plant knoAvii as Asploiiuui Itctcro-

chroum Kiinze lias been a source of confusion. Small (1038)

wrote that the species was found in Florida ''perhaps as early

as Aspleniuni resiliens, but Avas not distinguished from that

plant until many years later," Long after the two species were

distinguished, Roland M. Harper (1916) said tliat A. hetero-

chronm is ''Very similar to A. rcsilienSy . . - which has a similar

habitat but nmcli wider range." As late as 1935, the St. John

brothers commented that some plants of A, resilicns "are hard

to distinguish" from A. heterochroum. Nevertheless, the two

species are distinct. Maxon (1913) discussed the group of As-

pleninm tricJwmanes and its American allies in some detail and

distinguished 19 species in all, including the two under discus-

sion. In regard to A. heterochroum he wrote (op. cit. p, 110),

"From A. rcsiliens, wdtli which it was long confused in Florida,

it differs conspicuously in its chaff, Avliich, though attenuate, is

never hair-pointed, in the shape and position of its sori (these

longer and much nearer the midvein), in its thin rather than

decidedly coriaceous texture, and usuallj^ in the character of its

margins. The reduced lower piimae also are broadly cuneate

and more or less flabelliform, never auriculate-cordate as in A.

rcsiUcns.^'

In view of the above it is interesting to recognize the fact,

apparently overlooked until recently (^lorzenti and Wagner,

1962), that there is a distinct species which is morphologically

intermediate between A. heterochroum and A. resiliciis. Evi-

dence from range, morphology, and chromosomes indicates that

this taxon probably arose as a hybrid between these two spe-

cies, and the details of the evidence will be described in the

near future by Miss Virginia M. Morzcnti. The intermediate

plant is eai)able of spore reproduction, and its geographical

range extends beyond that of at least one of its parents. The

recognition of this fern as a new species is based upon the fact

that it becomes abundant in a number of localities (especially in

Florida and North Carolina), it can reproduce independently,
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and good specimens can be distinguislied readily from either

of the species with which it has previously been confused. The

binomial to be proposed below was published as a nomen

nudum (AYherry, 1964, p. 1G4), and the taxou Avas also listed as

^^Asplcnium heterochroum X rcsUicns^^ (by Wagner, in Rad-

ford, Ahles, and Bell, 19G4).

AsPLENiUM heteroresiliens Wagner, sp. nov., Plate 3

E gregis A. trichornancs^ pnmis triangulari-ovatis vel

oblongo-ovatis, inferioribus plus minusve descendentibus et

saepe in latere postico levitcr aurieulatis, marginibus subinte-

gris vel dentatis, laminis plus minusve firmis et coriaceis, venis

soriferis furcatis supra auriculis basalibus saepe 1 vel 2, soris

paullo supramedialibus, sporis magnis, ca. 40-50 fi longis, 32

per sporangium et sporis abortivis tamen paucis, chromosomat-
ibus 180.

A member of the Asplciiium trichomanes group, with tri-

angular-ovate to oblong-ovate pinnae, the pinnae in the lower
third of the frond somewhat descending and tending to form a

low auricle on the posterior side of the base; pinna margins
subentire to dentate; lamina somewhat firm and leathery; forked
sorus-bearing lateral veins above the basal auricle usually 1 or 2

;

soras slightly supramedial; normal spores large, ea. 40-50 fi

long, 32 per sporangium but abortive spores also observed;

chromosomes 180.

Tyi'e: About 5 miles nortliwest of High Springs, Columbia
County, Florida, September 8, 19G0, Ernest 8. Ford (MICH).
Tliis complete specimen was kept as a living experimental

plant at the University of Michigan Botanical Gardens (Acces-

sion no. 21689) and pressed on April 20, 1961. It served also

as the voucher for chromosome observations. Fronds from this

plant will be distributed to other herbaria).

The diasrnosis above should serve to brinj? out the salient

characteristics of the plant. A lengthy taxonomic description

is not called for here, because most of it would be a repetition

of the characters familiar throughout the Asplenium tricho-

manes group. The most important and useful features for the

recognition of A. heterorcsUicns will be discussed below in terms

of the corresponding features of its nearest relatives.
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Tlie pinna sliape is intermediate between the nearly oblong

pinnae of .1. heterochrouni in which the upper and lower jnar-

gins are approximately parallel, and the more triangular-ovate

ones of A. rcsiliens, the upper and lower margins converging

toward the apex. The lourr pinnae (i.e., in tlie lower third of

the leaf) are somewhat descending as seen in dried specimens,

not mostly perpendicular as in A. hcterochroum, nor mostly

descending as in A. rcsiliens. Tlie pinna margins are variable,

but they are usually shallowly dentate; they are only rarely as

sharply crenate-dentate as in A. heterochrouni, or as subentire

or entire as in A. rcsiliens. Anterior {or upper) auricles are

found at the pinna bases in all three ferns, but A. Jicteroresil-

icns shows a tendency to form in addition a slight posterior

auricle also, especially in the basal third of the frond. In A.

heterochrouni a lower auricle is normally completely absent, but

in A. resilicns it is normally present, and is sometimes nearly

as prominent as the upper one.

The texture of A. heteroresiliens is firm and somewhat

leathery, not so herbaceous as in A. heterochrouni nor as coria-

ceous as in A. resiliens. One of the most useful distinguishing

characters among these ferns involves the degree of forking of

the veins, which may usually be observed directly in A. hetero-

chrouni but may need a drop of 70 per cent alcohol to be vis-

ible in thicker-textured plants. Usually the basal auricles of

the pinnae show one or two vein furcations in all three ferns,

so that the differences are seen in the sorus-bearing veins above

the basal auricles. In A. heteroresiliens, a sample of 25 herbar-

ium sheets (the largest frond examined on each) showed varia-

tion in number of sorus-bearing veins on the anterior side of

the pinnae which were forked from to 4. The average number

of forked veins was 1.6. Corresponding observations of a sam-

ple of Florida A. hrtcrochroum gave a range of to 1, and an

average of 0.3. In A. resiliens the veins show much more fork-

ing (and often a vein will fork twice) ; the sample of this spe-

cies (all eastern U.S.) showed a range of 2 to 5, and an aver-

age of 3.6.



14 AiNiERicAx Ferx Journal

American Ferx Jourxal Volume 56, Pl.vte 3

^'.l.h.' L_Lf ._^J,yj_ r_ J_- -TTO ki_^^_'_ A'

?

1 '

ASPI.EXIUM IIETERORKSII.IKXS N, SP. TyPE SPECIMKV (MK^H)



Two New Species of Ferks 15

The sori of A, heteroresiliens are a little closer to the margin

than the costa. The sori in these ferns must be compared in the

largest and most ample fronds, for tliose which are dwarfed or

^

Fig. 1. Ea.vges op Asplenium resiliexs, A. HETEROCiiRorir, and A.

HETERORESIT.IENS, AVIIICH IS ALSO KNOWN FROM SOUTHEASTERN Georgia.

narrowed all appear to be medial. Tu A. hcfcrochroum the sori

are normally medial, lyinjr roujifhly half-way from the marjiin

to the eosta; in A. rcsiJienf: the sori tend to he submarginal

exeept in narrowed pinnae. The spores of A. hetcrurcsiJicns

are not G4 [x-r sporano-ium as in A. hctcrochroum, but are nsually

-32 per sporangium as in A. rcftih'nis. The spores of .4. hctcro-

rcsilicns that are not aborted average larger than those of either

other species.
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Miss

The cytogenetic variations in the Asplenmm triclwmane^

group of spleenworts hare been shown to be extensive. The

subject is being investigated by Dr. John D. Lovis of the Uni-

versity of Leeds. In the mountains of the southeastern United

States, A. trichomancs itself occurs in three sporophytic forms:

a sexual diploid, a sterile triploid, and a sexual tetraploid

(Wagner, unpublished). The eytological studies of

ginia M. Morzenti and tlie writer (1962) revealed that A, resil-

iens is an apogamous fern, with a sporophytic chromosome

number of 108 (= 3x), and a gametopliytic number of 108; it

lacks sexual fertilization. AspJenium heterocliroum, on the con-

trary, is a sexual species; but there arc two types in Florida;

one of them a tetraploid (2n = 144), and the other a hexaploid

(2n = 216). Asplenium lietcroresiliens is a pentaploid apo-

gamous fern (in which both ''2n'' and "n" = 180). Thus

tlie chromosome situation accords w4th the hypothesis that A,

heteroresilicns probably cirose from hybridization of a tetra-

ploid, sexual species and a triploid, apogamous species, and the

most likely parentage is A. hcterocJiroum (4x form) and A.

resiliens {Sx), The data to support these statements will be

published in the near future by Miss Morzenti, She will also

enumerate the known collections of this i)lant, as sliowu by the

dots in Figure 1 in comparison wdth the approximate ranges

of its presumed ancestors.

Literature Cited
Alston, A. H. G. 1940. The correct application of the name Polysiichinn

aculeatum. J. Bot. 1940 (July) : 160-104.

Christensen, C. 1906. Index Filicum. Hafniae.
CoPELAND, E. B. 1947. Genera Filicum. Chron. Botanica. Waltham, .Mass.

Eaton, D. C. 1880. Ferns of North America, Vol. II. S. E. Cassino,

Boston, Mass.

EwAN, J. 1942. Annotations of West American ferns—IT. Amer. Fern
J. 32: 90-104,

Harper, R. M. 1916. Fern grottoes of Citrus Co., Florida. Amer. Fern J,'

6: 68-81.

Mantox, Irkne and T. Eeichstkix, 1961. Zur Cytologie von Polystichum
braunii (Spenner) Fee unJ seiner Ilybriden. Ber. Scliweiz. Bot.
Gesell 71; 370-383.



!

Pteridophytes of Sax Luis Obispo County 17

Maxon, W. E. 1913. studies of tropical American Fenis—No. i. Contr.

U. S. Nat. Herb. 17: 133-179, pi. 1-10.

ilEYEK, D. E. 1959. Polystiehum X eberlei (P. braunii X lonehitis), cin

neuer Farnbastard. Nova Hedwigia 1: 105-114, pi. SO.

MORZENTI, VIRGINIA M., and W. H. Wagner, Jr. 1962. Southeastern

American "Blackstem Spleemvorts" of the Asplenium hctcro-

chroum-resiliens Complex. ASB Bull. 9: 40-41.

Radfoku, A. E., H. E. Ahles, and C. R. Bell. 1964. Guide to the Vascu-

lar Flora of the Carolinas. The Book Exchange, Finv. of North

Carolina, Chapel Hill.

Small, J. K. 1938. Ferns of the Southeastern States. Lancaster, Pa.

St. John, E. P., and E. P. St. John. 1935. Fern study in Central Florida.

Amer. Fern J. 25: 33-44.

Wherry, E. T. 1964. The Southern Fern Guide. Southeastern and South-

midland United States. Doubleday and Co., Garden City, N. Y.

Botany "Department and Herbarium, University of Miciii-

GAX, Ann Arbor, Michigan 48104.

An Annotated List of the Pteridophytes of

San Luis Obispo County, California

Robert F. Hoover

This list represents a small part of the work on a county

flora, which has been in progress for nearly twenty years. Most

of the specimens here cited are in the herbarium of the Cali-

fornia Academv of Sciences,^ where most of the preparation

of this paper was done. Specimens cited without indication

of collector are mine.

San Luis Obispo County is in coastal southern California,

above Santa Barbara County. The region is largely one of low

mountains, both adjacent to the coast and inland, with peaks

rising to approximately 4300 feet. The principal ranges are

the Santa Lucia Mountains in the northwest, the La Panza

iThe officers and staff of the California Academy of Sciences, P^^^ticularly

Mr. John Thomas Howell, Curator of Botany, were most ^^-^ P^"V",j;'H(!
facilities available and in various other ways. Thanks are also ^"e

™J T^f^

for secretarial and other help,_ not only in preparing tins report, but m
many phases of the entire project.



18 AiiERiCxVN Ferx Journal

Mountains in the south, and the Temblor Mountains, which
form the eastern border of tlie county. A subtropical dry or

"mediterranean" climate prevails. The summers are hot, the

winters mild, and usually light rain falls during- the Avinter

season.

POLYPODIACEAE

PoLYPODiUM CAr-iFORxicuM Kaulf.

Common in rocky places from the eoast eastward to the La
Panza Range.

Wlietlier var. kauIfussH D. C. Eaton, a variant witli thicker
leaves grooving in exposed coastal sites, occurs this far south
is questionable. Plants from an ocean bluff 'at San Simeon
(6651) and from the coast just south of the Monterey County
line (6676) are of the typical variety, with thin leaves.

PoLYPODiUM scouLERi Hook. & Grev.
North slope of Morro Rock, Rohcrt M. Lloyd 3378. Hybrids

with P. californiaim were also found here.

PiKiiiDiUM AQT'iLixT'^r (L.) Kuhn. Bracken.
rommon in coastal woodlands (less often in exposed places,

where it is dwarfed), in woods in the Santa Lucia Mountains,
and occasional in sheltered, shaded places east of the Salinas
River

:
Rocky Canyon near Ataseadero. Plants growing wild in

Great Britain which I saw were pubescent, just like the plantsm western North America. There seems little point, therefore,m following authors who have called our plants var. pxi-bcscens
VndeT\y.oT\ar.lanuginosum (Bong.) Fernald.

PiTYROGRAMMA TRIANGULARIS (Kaulf.) Maxou. Goldback Fcm.
Unquestionably our commonest fern in the wooded hills and

rocky places throughout the Santa Lucia, San Luis, and La
Panza Ranges and the hills between. It occurs even in excep-
tionally sheltered and shaded spots in the northern Temblor
Range. The following less common varieties are noticeable, but
clo not have very much geographic significance.
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Variety scmipaUida J. T, Howell is a "silverback" fern,

having white instead of yellow powder on the lower leaf sur-

faces. It i:s found in the northern Sierra Nevada, and appar-

entl}' also from Del Xorte County to San Diego County, includ-

ing the Santa Barbara Islands. Alt and Grant (1960, p. 161)

cited collections from Santa Kosa and Santa Cruz Islands as

subsp. viscosa (Xutt. ex D. C. Eaton) Alt & Grant; but the

sx)ecimens Avliich I have examined from those ishmds, if hav-

ing the backs of the leaves white, showed none of the resinous

secretion visible in plants from farther south. There is in fact

no readily a])pareut way to distinguish these specimens from

topotype material of var. scmipalUda. Some of the plants in

the Santa Lucia Mountains, especially in Lopez Canyon, have

the look of var. semipallida when fresh, but after drying the

powder appears pale yellow rather than Avhite.

Variety viridis Hoover, var. nov.- has the backs of the leaves

bearing small ami sparse waxy granules. Less green than

the type specimen, but still characterized by the sparsity of

yellow wax, are the following collections: Sycamore Canyon,

La Panza Kange, TwUsdmaun 2513 \ Ravcnswood, Santa Cruz

Island, J. r. Howell 6231; Aptos Creek, Santa Cruz Co., A/7-

alosa 1487; Cobb Mountain, Jordan Park, Lake Co., M, S. Jusscl

10; between Pinccrest and Cow Creek, Tuolumne Co., J. T.

Howell 29010. This "greenback" fern, as it may very aptly be

called, looks quite distinctive among the associated plants. With-

out nmgnifieation it seems to lack any waxy powder, but a lens

reveals scattered granules which do not conceal the green sur-

face.

AVoOOWARDIA FIMBRIATA J. B. Smith.

AVet places around springs and ah)ng small streams, mostly in

slmded, sheltered stations, near the coast and in the Santa

Lucia Mountains. This plant is notably plentiful in the upper

2FoUis ill superficic ilorsali RfanuUs eeraceis pnrvia ct spnrsis praeditis.

Type: Tassnjora Creek, San Luis Obispo County, Califuniia, ou woodt^'l

felupe, mixed with '^goUlbauk" and 'SilverbMek'' ferns, May 13, 1904,

TJoorrr SS19.



20 American Fern Journal

part of Lopez Canyon, where there are magnificent natural

ferneries. After once becoming established, plants may persist

where there is no surface indication of moisture, as on a rliyo-

lite outcrop on the coast east of Avila.

Adiantum pedatum L. Five-fingered Fern.

Cool, permanently moist, more or less shaded banks: upper

Lopez Can^'on (plentiful); Coon Creek in San Luis Eange;
coast north of San Carpoforo Creek. Californian plants can be

closely matched by specimens from the eastern states; there-

fore I do not believe that the name var. alcnticum Rupr.

should be used for our plants, as is done by most recent authors.

Adiantum capillus-veneris L. Maidenhair Fern.

Rocky banks kept permanently moist by seepage: first ravine

north of San Carpoforo Creek; apparently also in upper Lopez
Canyon (plants very few, sterile, and in poor condition). This

is an evergreen species, in contrast to A. jordanii.

Adiantum jordanii C. Muell. California Maidenhair.
Wooded or rocky slopes in summer-dry places, usually in

shade: common from near the coast eastward through the La
Panza Range. Plants of this species grow best when rooted in

a soil composed largely of decomposed leaves. This species is

summer-dormant in nature, but if planted in suitable soil and
judiciously watered, it will become evergreen.

Drvopteris ARGUTA (Kaulf.) Watt. California Wood Fern.
Common in shaded woods from the coast eastward to the La

Panza Range.

Atiiyru-m filtx-pemixa (L.) Rotli var. sitciiense Rupr. Lady
Fern.

Wet places along the coast: near Piedras Blancas Point
{7327).

I have found variety californicnm Butters in Hazard Can-
yon, in a moist thicket (7368). Although outside the normal
area of the variety, as recorded by Munz (1959, p. 43), the
specimen is definitely referable to var. californinnii, having the
branches of the rachis puberulent rather than scaly.
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PoLYSTicHUM MUNiTUM (Kaulf.) P^Gsl. Sword Fern.

Shaded, rather moist places: San Luis Range, especially in

the Coon Creek watershed, north slope of ^Morro Rock, and

near the coast from Cambria northward; densely wooded or

sheltered, rocky places in the Santa Lucia Mountains.

Subsp, curttim Ewan occurs back from the coast, often in

drier sites, such as Lopez Ciinyon (8813) aiirl near Rooky Butte.

Perhaps most of the sword ferus in the Santa Lucia Range

proper, as distinguished from the coastal hills, belong to this

less scaly variant. Insufficient attention has so far been given
J

to the plants in their various habitats.

POLYSTICHUM DUDLEYI MaXOn.

Damp shaded, rocky banks: upper part of Lopez Canyon

(8807); coast just south of the Monterey County line (6672).

Wagner (1963, p. 8) has said, "Pohjsiich n m dudleyi is so simi-

lar to the Hawaiian P. lialeaJcalcnse that it may be the same

species."

Pellaea ANDRo:irEDiFOLiA (Kaulf.) Fee var. axdromedifolia.

Coffee Fern.

Openly wooded or roclvy slopes, common in the western part

and occasional in less extremely arid localities of the eastern

part of the county.

Provisionally referred to var. puhc.scens D. C. Eaton is a dis-

tinctive local form found on serpentine rock around San

Luis Obispo. The plants are smaller than typical, form a dense

clump of leaves, and lack the extensively creeping rhizomes of

the typical variety. The rachises and their branches are usually

microscopically hairy, but this is not an invariable feature.

Similar plants bave been seen from San Clemente Island off

southern California and from Cedros Island, Baja California.

Pellaea iMUCRONata D. C. Eaton var. mucroxata. Bird's-foot

Fern.

Rocky places, most common in the central part of the county

;

not usually f(mnd west of the Santa Lucia Mountains, except for

a local variant on the sandstone hills north of Arroyo Grande
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and east of Pisnio Beach. This variant is very vigorous, with

many leaves, has leaflets almost twice as h^ng as the typical va-

riety, and its leaves remain greener in age. .Herbarium speci-

mens which resemble it have been seen from Santa Barbara and

Ventura Counties.
ff

Another variety occurs along the upper San Juan River

{Rodin 7127). It is var. califarnica (Lemmon) Munz & Johnston,

Avliich Maxon calkvl P. conipacta.

Mett

Occasional in sheltered, rocky places, mostly on sandstone or

granite, and not ordinarily on serpentine : scattered through

the western half of the count v, seldom abundant.

Cheilanthes siliquosa Maxon,

Upper Chorro Creek, among serpentine rocks {6569 in part)
;

Cypress Swamp, Cypress Mountain {Twisselmann 3230), In

the California Coast Ranges, the distribution of this species is

closely correlated with that of serpentine. The same holds true

across the continent in Quebec. But in the Sierra Nevada and

in most of the remainder of tlie wide range of this species, it

grows on many other kinds of rock.

Forma carlotta-halliae (AVagner & Gilbert) Hoover, comb,

nov."* grows with typical C, siliquosa' in the region of upper

Chorro Creek {6569 in })Hrt, Condit in 1910), and tluM-e it is

locally plentiful. The authors of C. carlotta-halliae correctly

stated that it is intermediate between C. siliquosa and C call-

fornica, and drew the conclusion that it originated by hybridi-

zation between the two. However, examination of many speci-

mens shows that it is not a rare and local plant of the Coast

Ranges, as previously supposed, but is mixed in several collec-

tions of C. siliquosa from the higher Sierra Nevada, and appar-

ently occurs even in Quebec {Fervakl rf- Collins 150). Fre-

quently on a single leaf some of the pinnules correspond to typi-

^^Basioiiyni: Chcilanfhf's carlottahalliae Wagner & Gi]}>ert., Amer. J
Rot. 44: 738. 1957.
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eal C. siliquosa in having a continuous marginal indusiuni,

while others have the deeply lobcd or interrupted indiisinin of

C. siliquosa f. carJoffa-hnJIiac. My eonelusiou is that tlie latter

is neither a distinct species nor a proved interspecific hybrid,

but rather a sporadic variant which might be fouiul by care-

ful search over much of the extensive area where C. siliquosa

occurs. Sierra Nevada collections in Avhich some or all of the

pinnules are referable to f. carlotta-halliae include :
talus slope

south of Gifford Lakes, Lassen Park, Gillctt cf Lcschke in 1957;

JonesviUe, Butte Co., F. B. Copcland 328; Vernal Falls, Yo-

semite Valley, C. F. Sauvders in 1906; between Pinto Lake

and Black Rock Pass, Tulare Co., /. 2'. Howell 17337.

ClIEILANTHES COOPERAE D. C. EatoU.

Crevices in limestone or calcareous sandstone: Franklin

Creek, Camp Natoma in Adelaida district, according to ilard-

ham (1960, p. 129).

CiiEiLAXTHEs cLEVELAXDii D. C. Eatou. (C. covUlfi Maxou).
^

Rocky places, most commonly on sandstone or granite :
summit

of Mount Bishop near San Luis Obispo (/?. /• Rodin)
;

hills

near upper Salinas River; more frequent in the La Panza

Range, but not common even there; upper San Juan River

{nodin 7126). Of the plants found in this county, only a col-

lection from Pine IMountain in the La Panza Range {6584) shows

the creeping rhizomes with comparatively widely spaced leaves

which have been supposed to characterize 0. cleveJandii. The

rest are more closely tufted, corresponding to C. covilhi, but it

seems most unlikely that two different species are involved.

Since I find a contiiiuous range of variation and no geographic

separation of the plants into distinguishable groups, I include

all collections under the earlier-published name.

M
Middle Creek, six miles

south of Creston, tightly wedged in crevices of granite {6578

in 1946). The only known station for the species in the county

ons
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Cystopteris FRAGiLis (L.) Beriih.

Rare locally, in shaded, moist places : between Rocky Butte

and Pine Mountain above San Simeon (8014) ;
Garcia Moun-

tain south of Pozo; trail from Stoney Creek to Colwell Mesa

{7968).

Marsileaceae

MaK8ILEA

Rare in depressions which arc flooded during the growing sea-

son but often dry in summer j rare in the upper Salinas Valley:

miles

F. M. Essig; seven

At the latter local-

Ma^

1952, no trace of either could be found on the same date in 19 G4.

PiLULARIA AMERICANA A. BraUU

Beds of vernal pools, which usually become very dry in sum-

mer, in the upper Salinas Valley: near Estrella {Eastwood &
Hoivell 4201) ; seven miles southeast of Santa Margarita {8170).

Easily overlooked and probably of more frequent occurrence.

Salviniaceae
I

AzoLLA FUiicuLoiDES Lam.

Ponds, pools, and sluggish streams: noticed particularly in

Los Osos Valley and among the dunes south and west of Arroyo

Grande; Trout Creek east of Santa Margarita, In late summer
the surface of the water may become red from solid masses of

this plant.

Equisetaceae

Equisetum telmateia Ehrh,

Common near the coast in moist ground, and extending into

canyons of the Santa Lucia Mountains. When once estab-

lished, it may spread by its creeping rhizomes into drier ground
or persist w^hen the soil becomes drier. Californian plants are

generally called var. Iraiinii Milde, but it is not clear just how
they differ from the Old World typical form of the species.
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Equisetum arvense L.

In a low, swampy place just north of Piedras Blancas Point

( 7768 )

.

Equisetum laevigatum A. Braun.

Occasional in moist places in or near the Santa Lucia Range:

between Eocky Butte and Pine Mountain; forks of San Simeon

Creek; Santa Rita Creek; Morro Creek; Serrano Canyon;

Alamo Creek near the Cuyama River. Following the recent

work of Hauke (1962a, p. 34) I place E. Mnsannm Schaffn.

and E. funstonii A. A. Eaton in synonymy under E. laevigatum

as inconsequential variants.

Equisetum ferrissii Clute.

Moist

Morr

where. These plants, according to Hauke (1962b, p. 61) arc hy-

brids between E. laevigatum and E. hycmah. In general ap-

pearance some individuals resemble more closely one of the pre-

sumed

Equisetum tiyemale L. var. affixe (Engelm.) A. A. Eaton.

Low moist places near Oceano {6422) and Arroyo Grande,

and probably elsewhere. The species is insufficiently collected,

and some specimens of it can readily be confused with robust

plants of E. ferrissiL Hauke (1962b, p. 60) has referred all

North American plants of the species to var. affine, although

there is complete intergradation with the typical Eurasian form.

Selaginellaceae

Selagixella bigelovii TJnderw.

Common in rocky places, on sandstone, serpentine, granite,

etc., from the coast eastward through the La Panza Range.

ISOETACEAE

Isoetes nuttallii a. Braun.

In damp soil of meadow between Rocky Butte and Pnie M»>un

tain, Santa Lucia Range (7897).
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IsoETEs ORCUTTTi A. A. Eatuii.

In moist swales in sandy soil under pines at Cambria {6948^

7855). Tlie plants whicli I have identified as 7. orcuttii may
simply be individuals of L nHttallii wbich average smaller in

all of their parts. In any ease^ size differences do exist between

tlie plants at Cambria and those in the mountains above.
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Native Ferns in a Tennessee Wild Garden

Helex Bullard Krechxiak

Ferns are so plentiful on the Cumberland Plateau in Ten-
nesisee wliere I live that years ago T had doz(Mis brought in from
the M-oods to plant about our log cabin on a M'ooded liillside.

But not until we built a small pond in the ravine behind the
cabin and cleared the brush and weed trees from the surround-
ing hills did I begin my long-cherished plan to develop this

area as a wild landscape. Xative ferns, it seemed to me, would
be the best, as well as the cheapest, means of enlianeing the
natural beauty of the area. Used with the wealth of Mountain
Laurel, Khododendron, Flame and Pink Azalea, equally avail-
able, and some already there, ferns should heighten the effect

of the Avild landscape. Dogwood is everywhere

!
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By the time my yard boys and I had brought several loads of

ferns from the already staked riglit-of-way for tlie new Inter-

state Highway about half a mile away, I began to realize tliat

I was moving too fast and in unknown territory. 1 sought help

from an old friend, an amateur naturalist of long oxperienee

with Plateau and Great Smokies flora and fauna. He loaned me

his copy of Jesse M. Shaver's book, Feriis of Tennessee. This

excellent and lovingly put togetlier study disclosed that my

Ozone area, 60 miles west of Knoxville on U. S. Highway 70,

was a rich repository of fern species, all sandstone types. About

20 species were listed as growing along our Fall Creek.

Soon afterward a coincidence put me in touch with a nation-

ally known fern enthusiast in Niles, Michigan. Kay Boydston

sent me much fern material on loan, including back issues of the

American Fern Journal, and excellent advice. I began to learn

the possible scope of my undertaking and to approach my fern

collecting with serious study. I soon decided to limit my garden

and my study to ferns of the Ozone area, and to keep a simple

herbarium. Surprisingly, to me at least, I have found and

identified 32 species, all but five of wliich I have managed to

establish in my fern gardens.

Ill the beginning I had ti-ied simply to provide the ferns I-

brought into my garden with eonditions resembling those from

which I had dug them. With study I could work with niore

assurance, although this simple principle is still tlie cardinal

one. The acid soil and semi-shade from which most of them

were taken is about all my oak- and pine-covered dry hillside

has to offer. On this, only the Christmas Fern and Leather-

wood Fern will endure in i)laces too distant for Avatering. But

in the beds whieli can be watered during the dry spells—which

occur almost every year in August and September—careful

preparation by terracing, digging deeply, and incorporation of

well-rooted sawdust and rotted manure, has produced fine stands

of ferns. A thiek mulch of old sawdust is maintained at all"

times.
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During the four years since we made the pond, ] have brought

in more than 2,000 ferns, most of which are thriving. Since two

of the summers brought severe drouglit and one winter was the

coldest on record, I believe the ferns which have survived are

afe.

Figure 1. Ferx garden along a rock wall, ixcludixg Dryopteris mar-
ginalis, AdIANTUM PEDATCM, POLYSTIGHUil ACROSTICHOIDES, ASPLENICM
PL.\TYNEUR0N AND CaMPTOSOKCS RHIZOPHYLLUS. (PUUTOGKAPU BY JOHN D.

Kavich.)

One long bed near the pond is kept moist to suit the needs

of the ferns there, which include all but the wet-loving species.

Cinnamon Fern, Royal Fern, and Sensitive Fern, and other

moisture-demanding species are at the head of the pond and
behind the 120-foot dam where the spring branch resumes its

flow to the gulf. This spring some of the over-exuberant species,

such as Hay-scented Fern and New York Fern, which serve
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admirably in covering raw features like stumps, will have to

be disciplined.

With the basic landscape design set, the Laurel, Rhododen-

dron, Stewartia, and other wild shrubs and ferns thriving, it

is sheer pleasure in the spring to add clumps of wild flowers in

suitable spots. A new drift of bird-foot violets and a broad

colony of yellow Trillium surrounded by ferns are adequate re-

ward for all the effort and patience expended on the plantings.

My 2,000 ferns seem all too few and I can see myself trailing

the bulldozers which soon wiU come to tear a cut through the

wonderful talus slope overlooking Fall Creek, and bringing home

another 2,000 ferns for a new area. I may even get them planted

if the increasing flood of visitors, wishing to see my wild garden,

does not keep me talking away all of the daylight hours.

Ozone, Tennessee

Isoetes echinospora var. braunii in Interior Alaska

Vernon L. Harms

I>^oetes echinospora Dur. var. hrannii (Dur.) Eugelm. (includ-

ing var maritima and var. truncata) has previously been re-

ported in Alaska only from the Pacific Coast regions of the

Aleutian Islands Kodiak Island, and southeastern Alaska (Fig.

i). A collection of Isodes made by Eyenuan in 1939 from Prince

William Sound, Alaska, was referred by Boivin (1961) to

J. asiatica (Makino) Makino (/. echinospora var. asiafica Ma-

kino), apparently representing the first report of this entity in

North America, In northwestern Canada, distributional records

for I. echinospora var. braunii have been cited [Fig. 1) for

northeastern Alberta from Lake Athabasca (Porsild, l^^^)' \^^

Mackenzie District from Prelude Lake near Yellowknife (Thie-

ret, 1963) and Great Bear Lake (Porsild, 1943), and for south-

eastern Yukon from Sheldon Lake along the Canol Road (Por-

sild 1951). The latter collection was noted by Porsild as con-
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stitutiiig "a considerable extension of the nortliwestern range
of the species."

During August, 1964, I collected sevei-al plants of Tsoctes

ecJiinospora var. hraunii at George Lake in Interior Alaslca
(63°46'X, 144°35'AV) about 40 miles southeast of Delta June-
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tion, alt. ca. 1275 ft. {Harms 3173-P>). Subsequently, while work-
ing through previously unidentified or unprocessed materials at
the University of Alaska Herbarium, I encountered the follow-
ing additional .specimens of this entity from Interior Alaska:
Hardn,g Lake (64°25'N, 146°52'W), ca. 50 mi. SE of Fairbanks,

in-o ?/!'' "^ ^"°- ^^''^' ^'''''^ ^''''^'- Harding Lake, 15 Sept.
lJo3, Oaleji Smith 2283; Birch Lake (64°18'X 146°40'W) ca
60 mi. SE of Fairbanks, alt. 800 ft., 15 Sept. 1963, Galen Smith
22/4; and an alpine lake near Sunnnit on the Alaska Railroad,
Alaska Range (63°20'N, 149°08'W) alt. ea. 2400 ft., 4 Sept.
1. o3, CaJen Smitl, 2205. It is of interest that the label on the
latter specimen indicates tliat the plant was "common" in the
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area. All of the specimens cited above are deposited in the Uni-

versity of Alaska Herbarium.
rl^The Harding Lake locality in Intei'ior Alaska represents a

sigi'iificant 500-mile Avestward extension of range for Isoctes

echiTiospora var. hrauuil from Porsild's Sheldon Lake site and

about an equal extension northward from Kodiak Island {Fig.

i). It would represent at least a 250-niile extension north of tlie

aforementioned Prince Williams Sound localitv of var. asiaflca.

This taxon may eventually prove to be far more widely distrib-

uted in Alaska and the Yukon tha?i formerly supposed.

Most of the Isoctes specimens from Interior Alaska clearly

belong to the inland hraunn (or truncata) type, which both

Boivin (1961) and Love (1962) included under 7. echinospora

subsp. mvricata (Dur.) Boivin var. 'braunii (Dur.) Engelm.

However Galen Smith's collection (#2274) from Summit, in the

Alaska Range, could possibly be referred to the Pacific Coast

var. maritima on the basis of its shorter leaves averaging only

4.4 mm (2.4-6,2 mm), more stomata on the leaves, and tlie some-

what shorter, thicker, and blunter spines on the megas{)ores. All

previous collections in Alaska, excepting Boivin's (1961) report

of var. asiaiica at Prince AVilliam Sound, have been referred to

var. maritima (llulten 1941, 19G0). Boivin (1961) submerged

var. maritima under var. hraunii^ not considering it worthy of

taxonomic recognition, but Liive (1962) gave it subspecific rank

as /. echinospora subsp. maritima (T'^nderw.) Love. Since many
of the plants from Summit, and at least some from Harding

Lake and George Lake, could have been assigned almost as easily

to var. maritima as to var. hra^fuii, a really clear-cut distinction

between these supposed taxa, at least in Alsaka, seems doubtful.

Thus, I would tend to accept Boivin^s viewpoint that they should

be merged and henceforth will refer to them merely as the

"maritime'' and "inland" races of 7. echinospora var. hrannii

respectively without necessarily imi>lying the existence of tax-

onomically meaningful diflFerences between them. However, in

possible suppoi-t of Love's taxoiiomic interpretations, it should
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be pointed out that intermediates between subspecies or geo-

graphical varieties are to be expected where, and if, their ranges

meet. I do not know how consistent tlie reported differences

between the "maritime'^ and "inland^' races of I. ecJiuwspora
I*

var. braunii are elsewhere, but the intermediacy of Interior

Alaskan populations may be attributable to the fact that Alaska

probably represents the past, and perliaps even the present,

geographical connection between these races which have pre-

viously been thought disjunct in their distribution. I siLspeet,

but at present can hardly substantiate, that in Interior Alaska

there may be a positive correlation of both the altitude above

sea level and the depth of submergence under water with the

degree of morphological approach that plants of the "inland"

race make to the "maritime" race (i.e., shorter leaves and blunter

megaspore spines). The 21 individual plants from Interior

Alaska included in the five above-cited collections of this species

still represent too small a sampling to warrant many taxouomic

conclusions.
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A Checklist of Ferns in Lincoln Parish, Louisiana

Robert S. IMaples, Jr. axd Dallas D. Lutes

This is the first of a series of studies on the ferns of nortli

central Louisiana. Consideration of distribution of fern spe-

cies in this region has been neglected except for incomplete

references made by Brown and Correll (1942) and Moore

(1956). The present study was initiated to prepare a checklist

of species and their liabitats within Lincoln Parish.

Lincoln Parish is located in tlie central part of north Louis-

iana (Lat. 32°27' to 32°45'X and Long. 92°25' to 02°55'AV).

The terrain consists of low, rolling, sandy or clay hills. The

present vegetation is mainly second growth coniferous forest,

with hardwood species restricted to small stream valleys and

in related swampy or boggy regions.

A preliminary survey indicated the existence of a number of

probable fern habitats, such as open fence rows, open woodland,

dense woodland, open bogs, and shaded bogs. The selection of

twelve sites for examination and collection of fern species was

made to include all tlie habitat types.

Prior to 1962, ten fern species had been reported from this

area. These were: Osmunda civ7iamoi)na, AtJiyrium filix-fcmina,

Thelypteris hexagonoptcra, Polystkhum acrostichoidcs, Ptcri-

dium aqiiiUnum var. pscudocaiidatum (Brown & Correll, 1938)

;

Botrychiiun virginianum, Bofrychium dissect urn var. ohUquum,

Woodwardia, areolata, Onoclea sensililis, and Polypodium poly-

podiodes (Moore, 1956).

During the present study, .six species previously unreported

from this area were found: Asplenium platyneuron, Osmunda

rcgalis var. spcctaUlis, Woodwardia virginica, Thelypteris nor-

malis, Ophinglossum vulgaium, and Cysfopteris fragilis. In addi-

tion, the reported, but unconfirmed, presence of the following

species were noted: Woodsia olfusa, Athyrivm tlielypterioides

,

Adiantum prdofum, and Lygodivm japonicum.
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Distribution of Ferns in Lincoln Parish

AspLENiuM PLATYNEURON (L.) Oakes.—The Ebony Sploenwort
Avas collected in seven of the selected stations, alwavs restricted

to open, well-drained sandy sites. It was often fonnd growing
with herbaeeous species along fence rows.

Athyrium filix-femina (L.) Roth ex Mertens.—Tlie Low-
land Lady Fern occurred in ten stations. The individual habitats

varied from steep, moist, Avell shaded slopes to shaded, very
moist boirs.

DISSECTUM

The Grape Fern was observed in seven of the assigned stations.

The common habitat was shaded, moist, humus-rich soil forming
high level banks along small streams.

BoTRYCHiUM viRGixiAXUM (L.) Sw.^Tlie Rattlesnake Fern
was found in five collecting stations, generally occurring along
steep, shaded slopes that extended away from a stream basin.

Cystofteris FRAGiLis (L.) Bcrnh.—The Fragile Fern was ob-
served in six stations, generally found in cut-over areas near
surface water sources.

OxocLEA SExsiBiLis L.—The Sensitive Fern occurred in six of
the selected stations, usually occurring near surface water in
sparsely shaded areas. Li one site, plants were f(mnd under
a low bridge, completely shaded.

Opitioglossum VT-LOATU.U L.—Tlie Common Adder's Tongue
was collected in two widely separated stations, but in similar
habitats: shaded, well drained, level soil with a high lunnus
content.

^

OsMUXDA crxxAMOMEA L.—The Cinnamon Fern was found in
eight of the collecting sites. The specific habitat was a shaded,
very moist, humus-rich soil. The maximum development occurred
in semi-swampy to boggy sites.

OsMUXDA REGALis L. var. SFECTARiLis (Willd.) A. Grav.—TllB
Royal Fern occurred in eight stations and exhibited the most
var-ied habitats of the species observed in this study. The maxi-
]uum development was noted in specimens that occupied shaded.
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moist, bo<>^gy areas. Specimens tliat occupied more open, drier

areas Avere smaller.

PoLYPODiUM rOLYPODioiDES (L.) Watt.—The Retiurrcctioii Ferii

was observed in ten selected stations. All specimens collected

were epipliytic on the larger stems of several hardwood species,

including Vlmiis amcricanay Qucrcus phclloSy Nyam sylvatica,

and Fraxinus americana.

PoLYSTiciiUM ACROSTiciioiDES (Michx.) Scliott.—The Christ-

mas Fern was found in eleven of the selected stations. The pre-

ferred habitat appeared to be shaded, steep slopes with a north-

facing exposure.

Pteridium aquflixum (L.) Kuhn var, pseudgcaudatum

(Clute) Ileller.—The Bracken Fern occurred in ten collecting

stations. The specific habitat varied from open forest to open

meadow sites on well-drained, sandv soil.

TiiELYPTERis iiEXAGoxoPTEKA (Miclix.) AVeatlicrby.—The

Broad Beech Fern was collected in five of the selected stations.

The habitat varied from well-shaded hillhides to shaded, moist

bogs.

Thelypteris NORMALis (C. Chr,) Moxley.—The Southern

Shield Fern was not found in any of the collecting stations, but

was discovered in a shaded ditch near liuston. The specimen

could have been an escape from an ornamental planting, but has

lived for at least three vears in the natural state and iu this

study was considered native to this area.

WooDWARDiA AREOLATA (L.) Moorc.—The Dwarf Chain Fern

was found in seven of the stations. The only observed habitat

was a well-shaded, moist bog.

WooDWARDiA viRGixiCA (L.) J. E. Siu.—The Virginia Chain

Fern was observed in two widely separated stations, but of simi-

lar habitat type : shaded, moist bog.

This studv has established tlie presence in Lincoln Parish of

approximately 35 percent of tlie recognized fern species of

Louisiana.
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Shorter Notes

A Selagineela New to Mexico and Two New Stations.—
Although Knohloch and Correll's Ferns and Fern Allies of
Chihuahua, Mexico described most of the species and varieties
known to occur in Cliiliuahua, the authors realized tliat other
taxa Avould be found tliere in time. Being the largest state in
Mexico, there are many areas yet untouched botanically. In
August of 1964 I accompanied a small group of naturalists from
El Paso, Texas into the Juarez Mountains (Sierra del Paso
del Norte). Tliis range borders the city of Juarez on the south
and, in fact, the suburbs of the city have extended into the
lower, northern part of the range. At the base of Cerro Bolam the shade of some large boulders I found Selaginella mutica
D. C. Eaton var. mutica (Knohloch 2110). This is the first
record of this species in Mexico. Its occurrence near the borderm Mexico is not surprising in view of its presence in the Frank-
in Mountains just to the north across the Rio Grande River in
the Lnited States. The id<>ntifieation was kindly checked by Dr.
Kolla Tryon, Jr., and specimens have been deposited at the
Gray Herbarium and the herbarium of Michigan State Uni-
versity.

Five days earlior I made a small collection in tlie vicinity
of the railroad station at Temoris on the line from Ojinaga,
Chihuahna, o Topolobampo, Sinaloa. This is a new locality
record tor all of the specimens gathered there, including Sdagi-ndla pallescens (Prcsl) Spring (Knohloch 2106) and S. rjn-
coJa (Knollock 0M-,).-I. AY, Knobloch, Deportment of Bot-

TL M, ^''""'"""'' ^'"''<"-" ^""« University East
Lansing, Michigan 48S23.
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Additions to the Fern Flora of Mississippi.—In two years

of fieldwork witli the vascular flora of Mississippi I liave dis-

covered two species of ferns that hai^e apparently not been re-

corded before from the state. Vouelier sj^eeiinens liave been

deposited in the University of Mississippi Herbarium,

Ophioglossitm vvJgattim L. was found in low", rich woods at

Bay Springs about 12 miles northeast of Oxford, Lafayette

County, on June 22, 1965 (Eiley W. Broolis & Thomas M. Puh
len 49), Asplenium pinnatifichim Nutt. was discovered in a crev-

ice in a vertical face of a sandstone cliff overlooking Bear Creek

in Tishomingo State Park, Tishomingo County, on August 5, 1965

{Thomds M. Pidlen 65353). The nearest known locality for this
M

species is probably in south-central Tennessee.

This w^ork W'as supported by a grant from the Committee

on Faculty Eesearch of the University of Mississippi.

—

Thomas

M, PuLLEisr, Department of Biology, University of Mississippi,

Vniversity, Mississippi 38677.

Notes and News

The Illustrated Flora op Illinois.—A multi-volumed

work on the complete flora of Illinois is under preparation at

Southern Illinois University. Robert H. Mohlenbrock, chair-

man of the Botany Department at that institution, is editor and

chief contributor to the series. The work will provide an ac-

count of every kind of plant known to occur in Illinois. Keys

for identification will be provided, along Avith descriptions, syn-

onymy, discussions of ecology and economic uses, chromosome

numbers, and distribution maps for each species. In addition,

line illustrations of each species, showing diagnostic features,

are being prepared by a staff of illustrators. Publication will

be by the Southern Illinois University Press. Financing for

the project is by the University Press, the Graduate School,

and the Mississippi Valley Investigations, all of Southern Illi-

nois University. A board of advisors has been created to screen

the manuscripts and serve as consultants for the project. The

board is comnosed of T)r Oprnld AV. Prescott. Michiiran State



38 American Ferx Journal

University; Dr. C. J. Alexopoulos, University of Texas; Dr.

A. J. bharp, Lniversity of Tennessee; Dr. Kolla M. Tryon, Jr.,

Tlie Gray Herbarium ; and Dr. Robert F. Tliorne, Raneho Santa
Ana Botanic Garden. The first volume, dealinjr with tlie ferns

of Illinois, is scheduled for publication in the autumn.—R.II.
MoHLEXBROCK, Department of Botany, Southern Illinois Uni-
versity, Carhondale, Illinois 62903.

Ferx and Shade Plant Show.—The Third Annual Los An-
geles International Fern Society Fern and Shade Plant ShoAv
will be held Saturday, May 21 froui 1 : 00 i-.m to 10 : 00 pm and
Sunday, May 22 from 10 : 00 am to 6 : 00 p.ai in the Interna-
tional Building at the Los Angeles County fair grounds at Po-
mona, California. This year's show is expected to be much
larger than the previous ones since it will be held in quarters
Avith ample room for all exhibitors. The show is open to every-
one, including commercial growers and non-members of the Los
Angeles International Fern Society. Exhibits will include gar-
den, competitive, educational, and commercial displays of
ferns, exotics, and shade plants, as well as materials including
baskets and pottery used to grow ferns.—Bee Olson, 13715
Cordary Are., Hawthorne, California.

American Fern Society
Annual Meetlng in 1966.—The annual meeting of the So-

ciety will be held in conjunction with that of the American
Institute of Biological Sciences at the College Park campus of
the University of Maryland. The AIBS meetings are scheduled
from August 14 to 19. The Society will hold a luncheon on
Monday, August 15, with papers to be road that afternoon.
A post-meeting field trip will be led bv Dr. Clyde F. Reed,

10105 Harford Road, Baltimore, Maryland. Additional infor-
mation will appear in the next issue. Persons wishing to present
papers at our session should immediately send their name, the
title of their paper, and the presentation time and projection
equipment required to Dr. I. W. Knobloch, Department of
Bc^tany, Michigan State University, East Lansing, Michigan
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Report of the President for 1965

With much satisfaction I report that the Society is in good

shape and that it will be in good hands during the forthcoming

The steadfast and dependable work of the various officers
year.

during the past year is to be commended.

Our annual field foray preceding the American Institute of

Biological Sciences meetings at the University of Illinois at

Urbana, August 15-20, was well attended. ^Xe were most fortu-

nate to have Dr. Eobert II. Mohlenbrock, of Southern Illinois

University, Carbondale, as our leader. Dr. Mohlenbrock and sev-

eral of his student assistants together with the University

administration, our most hospitable host, extended to members

of the forav some of the finest hospitality ever accorded a foray

party of the Society. The University provided free buses and

other vehicles for transportation and "published in conjunction

with the American Fern Society Foray, 1965," at its expense,

an illustrated and descriptive 24-page pamphlet prepared by

Dr Molilenbrock entitled "Habits and Habitats of Southern Illi-

nois Ferns." This, I am sure, will be sent free of charge to any

member of the Society who requests a copy from Dr. Mohlen-

brock For two days we were shown choice ferns in beautiful

habitats in southern Illinois, and we were also treated to some

fine evening illustrated talks on the flora of the rc-ion. The

Society is, indeed, grateful to Dr. ^lohlenbrock and his Univer-

sity for their warm hospitality.

At the formal meeting in Urbana on Monday, August 16, our

local representative. Dr. G. Neville Jones, presided over a short

but stimulating program that Dr. Irving AV. Knobloch, mir

Vice rresidcnt and Program Chairman, had assembled. Dr.

Jones also arranged for a fine lunehedn that was well attended.

It was an honor for the Society to have as its guest at the

luneheon Dr. Henry Conard, of Grinnell College. The Council

also held its annual n.eoting in I^rbana ;
several items of So.Met^

busuiess Avere dealt witli.

Special services to the Society have been rendei-ed this year

bv Mr. Robert G. Aborn, who served as Judge of Elections, and
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by Mr. Luke S. Albert, who served as Auditor. The Society is

indebted to both of them and appreciates very much their gen-
erosity.

The year was marked by the passing of one of the Society's
most beloved and respected members, Dr. Ealpli C. Benedict,
who was a founder of the American Pern Journal and who
served the Society as its president from 1952 through 1955. On
field trips Dr. Benedict's robust enthusiasm for all nature was
contagious to everyone. He was, indeed, a boon companion who
will be sorely missed by all of us.

It is a source of much gratification to tliose of us who are
close to Mr. Conrad V. Morton that during the year the Society
bestowed upon him an Honorary Membersliip. It was the So-
ciety's modest way to show its great appreciation of Conrad
for his many outstanding contributions to the field of pteridol-
ogy, not to mention his many generous services to the Society.

It has been a distinct honor to me to have served as presi-
dent of the American Fern Society during the past year, and to
have had the support and cooperation of my fellow officers
and the entire membership of the Society.

Respectfully submitted, Donovan S. Correll, President

Report of the Secretary for 1965
At the close of 19G5 The American Fern Society had 662

members from all of the United States except the Dakotas,
Nevada, and New Mexico, and from 26 countries abroad.

I regret to report the death of six members: Dr. Otto Emery
Jennings, a member .since 1911; Mr. Thomas 0. Carlson, 1946;
Dr. Howard F. L. Rock, 1954; Mr. E. AViper, 1963; Dr. William
N. Steil, a member for nearly 50 years whose publications on
the apogamy of ferns are well known; and Dr. Ralph C. Bene-
dict, an Ilcmorary Member of The American Fern Society,

itn
'' ^'''\> "'^?''* ^^ ^''^ '''^''^ *« the Society dated from

190o. Dr. Benedict was editor of the first issue of the American
Fern Journal m 1910, was a member of the editorial board for
oO years, and was president of the Society for four years.
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The aniuial meeting of tlie Society, held August 16 with the

American Institute of Bi()h)gical Sciences on the campus of the

University of Illinois, was attended by about 30 people. Dr.

Donovan S. Correll, president of tlie Society, introduced Prof.

G. Neville Jones, who presided over the morning's program.

Titles of papers follow in the order of presentation: "The

Genus Polypodium in Florida," by A. Murray Evans; "The

Ferns of Alabama," by Blanche E. Dean, read by Mrs. Amy
Mason; "New Approaches to the Anah'sis of Spore Detail," by

Clara S. Hires; "The Ferns Among Biogeographic Affinities of

Tristan da Cunha," by Alice F. Tryon; "Some Problems in

the Genus Cheilaiithes;' by Irving AY. Knobloch; and "The Ga-

nietophyte of Diplazinm" by Lenettc K. Atkinson. Miss Clara

Hires had an excellent exhibit dealing with ferns in the exhibit

hall.

At a meeting of the Council on August 15 it was voted to

reprint the constitution of the Society, incorporating the amend-

ments passed since its 1961 printing.

Kespectfully submitted, Lenette R. Atkixsox, Secretary

Report of the Treasurer for 1965

Receipts this year are up slightly and expenses are down,

so the Society has finished another year in good shape. Re-

ceipts from sale of back numbers were less than anticipated.

However, several large orders are pending, so next year this

item should improve. Another area of improvement will be

gifts. Most of these this year represent royalties from Dr.

Wherry's Fern Guide. In December 1965 Dr. Wherry deeded

all title and interest in both his northeastern and southeastern

Fern Guides to the Society.

This report represents my last official act as treasurer of the

American Fern Society. During the past four years I have

become acquainted with many members by name, and have met

some of the people who go with the names. Now when I hear



42 Americax Ferx JourxaTj

eortain places mentioned I automatically thinks ^'Tlicre is a

Fern Society member there/' and I feel more involved. It has

been interesting to maintain tlie contact I have had with most

of you; my only regret is that the numerous duties of the treas-

urer's office precluded development of a more extensive corres-

pondence with the members.

I hope that you will treat my successor, Dr. Henry, as well as

you have me. I turn over to him this office with much pleasure

at being released from tlie time-consuming duties, but with

reluctance at losing contact with so many of you.

lircf liits

Cash on hand, Janunry 1, ^\H^\^

Mem])ersliip fines

Arrears

Renewals

Sustaining

Xew
Advnnces

^ 00.00

1,997.17

200.00

293.43

12S.('>0

jfcL>20.91

Rubscriptions

Arrears

Current

Advances

3.00

441.80

781.05

82,679.20

Sole of back nnml)ors

Sale of reprints

Gifts

A<)vertising in Journal

Miscellaneous

American Fern Journal

Vol. 54, No. 4

Vol. 55, No. ]

Vol. 55, No. 2

Vol. 55, No. 3

J)ii<hvrsrn}r7its

!?=SG3.3r))

916.13

8S0.01

958.24

1,229.75

B56.32

204.24

498.70

07.00

47.01 5,142.28

§55,303.19



American Fern Society 13

Reprints

Envelopes, mailing of Journal

Printing, stationery

Treasurer's expense

Secretary's expense

Editor's expense

Shipping and handling back numbers

AIBS
AAAS
Miscellaneous

$3,617.74

182.40

30.00

69.56

126.24

81.46

60.00
t>0 OQ

400.00

10.00

39.82

Cash on hand, January 1, 19G6

4,639.44

$723.75

Sfafnnenf, 31 Decemher W65

Asseffi

Cash in Industrial National Bank
Cash in Green Point Savings Bank

Bissell Herbarium Fund
Life Membership Fund
X^nn Weatherby Fund

Accounts Eeceivable

Inventory, Journal

Library

$723.75

887.45

1,388.09

3,7r)0.45

129.95

6,660.10

396.00

Advance Dues

Advance Subscriptions

Liahilities

$128.60

781.95

?13.9:V'.79

Fund Balances

Bissell Herbarium Fund
I^ife Membership Fund
Una Weatherliy Fund
General Fund

hAr.45

1,388.09

3.750.45

6.999.25

^13,935.79

Eospeet fully subiiiitti^d, Kichard L. IIauke, Tna.^nrer
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Eeport of the Auditing Committee

I hereby certify that I have seen the books and accounts of

Dr. Richard L. Hauke, treasurer of the American Feru So-

ciety, Inc., and have obtained confirmation of the correctness of

the Society's balances on hand as set forth in detail in the ac-

companying Eeport of the Treasurer for 19G3.

Luke S. Albert, Auditor

Report of the Judge of Elections

The results of balloting for officers of the American Fern
Society are as follows

:

For President

Mildred E. Faust 310
AVarren H. Wagner, Jr. 3
Irving W. Knobloch 1

Rolla M. Tryon, Jr.

For Vice-President

Irving W. Knobloch
Donald Branscomb
Neill D. Hall

Donald G. Huttleston

1

309

1

1

1

Warren II. Wagner, Jr. 1

312

For Treasurer

LeRoy K. Henry

I therefore declare the following candidates elected to office

:

Mildred E. Faust, President; Irving W. Knobloch, Vice-Pres-
ident

; LeRoy K. Henry, Treasurer.
The amendments to the Constitution were voted on as fol-

lows :

Under Article VI, Section 2 replace "October 15" bv "October
first"

For—304
Against—

7

Under Article VI, Section 3 replace "immediatelv there-
after" by "October first"

For—30r.
Afrainst—

3
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I therefore declare these amendments to the Constitution of the

American Fern Society approved by the membership and now

ill force.

It is also nij Morton

Memb
Respectfully submitted,

'/

Report of the Librarian and Curator for 1965

The function of this office during the year has been, as it has

over the past years, largely to provide information on tech-

niques of culturing ferns, about suitable localities for study

and exploration, and concerning fern identification. It seems to

me that there does exist some need for a general information

center, and that this could be provided by an officer of the

Society.

The Society's collection of pteridophytes, made up as it is of

dried herbarium specimens, mostly a half-eentury old and from

the northeastern Tnited States, is not suitable for demonstra-

tion purposes. I am thus unable to provide demonstratiims upon

request. Also, the collection is not large or significant enough

to warrant requests for loans from investigators. I strongly rec-

ommend, therefore, that the Society sell the collection if possi-

ble, and use whatever money that results for publication costs

of the Journal.

Likewise, the library is rarely consulted. It is not an exten-

sive or important collection of literature, and most of the iterus

have little use to most members of the Society. The publication

over the past decade of a number of excellent modern guides

to pteridophytes with accurate keys and illustrations makes

much of the literature in the library out of date and superfluous.

I should like to suggest that the office of Librarian and

Curator either be abolished as no longer needed, or that it be

redefined to emphasize what through the years has become its

present function: a source of information and advice. There

is no loiiffer anv interest in the herbnrium ;ind library as such,
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and the maintenance of these collections by our Society has be-

come an anachronism.

Respectfully submitted,

Warren IT. AVagner, Jr., Lihrarian and Curator

Report of the Spore Exchange

Tlie Spore Exchange in 1965 has been reasonably active.

Seventy-seven letters have boon rocoivod requesting lists or

spores. Tliere were 888 packets of spores distributed; spore

lists were mailed to 160 members.

Only seven members in the United States contributed si)ores

to the Exchange. Even though the number of domestic species

received was small, the total number of species was gratifying,

as nearly one hundred species of rare ferns from far away lands

were received. Tlie Exchange includes spores of 270 species

and varieties contributed in 1964 and 1965.

Members are urged to send in spores or fertile fronds before

October. The ferns you consider common mav be desired in

another part of the country, or in otlier countries. The success

of the Spore Excliange depends on the participation of all the

membership. Even if you lmv(> sent tlie same species before,

remember that the stock in tlie Exchanoje must be fresh.

About seventy species of fresh stock were collected in Now
Zealand and other South Sea areas. Durin<^ the month I spent

in New Zealand, T collected spores of many rare ferns. Those

that are new to the Exchaii<re are included in the current list,

and about thirty of the New Zealand species that were listed

on the 1962 list have been stocked with fresh spores. Over five

hundred species of fern spores liave been available through the

Exchange during the years 1962 to 1966.

My sincere thanks go to the numy contributors who have
made the exchange prosper.

Respectfully submitted",

NktllD. TIa[.l, Custodian of the Spore Exchangr
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New Members

Mr. Mieliol Bortraiid, 72 Saint Pierre, T^ignud, Quebec, Canada

Mr. Giiiko Craig, 2124 Eock Ave., Apt. 1, Moniitaiu View, Calif.

Mr. Paul E. Denuison, 1539 :\raple St., Pasadena, Calif, 91100

Mr. James K. Falconer, 1222 S. Pattoii Ave., San Pedro, Calif. 90731

Mrs. T. (Elfreda) Finch, R. R. 1, Box 75, N. Maple Ave.,

Basking Ridge, X. J.

Mr. Ronald R. Nerkowski, 211(5 Denny St., Simi, Calif. 930«>r>

Mr. Victor J. Larson, 1720 A'. 73rd St., Wauwatosa, Wis.

Mr. Gilles Lemieiix, Faculte de Forestcrie et de Georlesie, ITniversite

Laval, Quebec 10, P. Q., Canada

Miss Frances H. Rathbuii, 82 Woodcrest Blvd., Kcnmore, N. Y. 14223

:\Tr. Howard Alarkell Smitli, Dept. of Biology, Univ. of Virginia,

Cliarlottesville, Va.

Mrs. W, L. Smith, 4(t4 Lansdowne St., Marshall, Texas 75670

Dr. Ian M. Sussex, Dept. of Biology, Yale University,

New Haven, Conn. 00520

Miss Roberta Tunquist, 224 Kennebec Hall, T^niversity of Maine,

Orono, Maine 04473

Mrs. Hilda G. Watson, 1129 W. Lovers Lane, Arlington, Texas 7 0010
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Northwest Vacations
\

Thomas Darling, Jr.

In the late summer of 1953 I decided to visit my sister in

Seattle, spend some time in that vicinity, and then continue to

Alaska on an extended tour. Although my primary objective was

opportunitj

mitted.

On August 28th I took the midnight plane from New York to

Seattle, reaching my destination in the early morning. My sister

met me at the airport, and in the afternoon we left on a camping

trip to the Olympic Peninsula. That night we spent under the

stars on the shore of Lake Crescent halfway across the peninsula,

spreading our sleeping bags beneath towering Douglas Firs

amidst a luxuriant bed of the Sword Fern {PolysUchum mii-

nitiim).

The next day dawned bright and clear as we headed toward

the Rain Forest along the Iloh River on the western coast, where

prevailing winds bring excessive moisture from the Pacific,

causing an annual rainfall averaging 140 inches or more. Near

the entrance to the nature trail were gigantic specimens of the

Western Bracken (Pteridinm nqmJinvm var. pnhescens) con-

siderably taller than a man's head.

Here also I first became acquainted with the Deer Fern

{Bhchnnm spicant), which I was to see later many times in

Alaska and elsewhere. This species is a source of food for

deer, elk, and caribou during the winter.

In the Rain Forest itself giant trees reached skyward as we

made our way along the nature trail—Sitka Spruce, Western

Hemlock, Douglas Fir and Western Red Cedar. In the depths of

the forest tree trunks and fallen logs were covered with a dense

Volume 56, No. 1, of the Journal, pp. 1-48, was issued April 26, 1966.
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carpet of luxuriant mosses, and enormous mushrooms of varied

hues were everywhere in evidence. Although ferns were plenti-

ful, no rarities were observed in the limited time we had avail-

able.

The following day I took an early morning plane for Juneau,

the Alaskan capital. While there I made it a point to visit the

famous Mendenhall Glacier, one of the largest in the world,

and most impressive in its vast expanse and vivid coloration.

We were told that natural ice from this glacier is generally used

in the city in preference to that made artificially. On rock

ledges at the foot of the glacier was a plentiful growth of the

Parsley Fern {Cryptogramma acrostichoides).

A short boat trip over a picturesque section of the Inside Pas-

sage took me from Juneau to Skagway on Chilkoot Inlet, start-

ing point of old-time prospectors headed for the Klondike dur-

ing the days of the gold rush. In the local cemetery, where the

victims of gun battles lie buried (including a notorious outlaw

as well as the town sheriff), the Oak Fern (Fhegopteris

dryopteris) was conspicuous. The western form of the Licorice

Fern (Polypodmm vulyare var. occidentale) was common in the

crevices of Skagway cliffs.

From Skagway I journeyed to White Horse in Yukon Terri-

tory by way of a quaint narrow-gauge steam railroad (since

converted to Diesel), traversing the rugged White Pass along

the Trail of '98 in Alaska, cutting across part of British Colum-

bia, and finally entering Yukon Territory, witli breath-taking

views and magnificent mountain scenery the entire distance.

Continuing by plane to Fairbanks, I spent about a week in

this area at the height of the autumn coloration, using the city

as a base for trips north of the Arctic Circle. First I flew to

the colorful Eskimo village of Kotzebue on the Bering Strait,

spent the night in this interesting community, then returned to

Fairbanks by way of Nome. The weather
we passed over the western tip of the Seward Peninsula the

Diomcde Islands in Bering Strait were plainly visible, and just

beyond, the rocky headland of Siberia.

was
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My second tour out of Fairbanks was a^ain by plane. This time

I crossed tlie Arctic Circle in eastern Alaska en route to the

Indian village of Fort Yukon on the Yukon River. Here I

chartered a bush plane to % along the East Fork of the Chanda-

lar River to take pictures of moose and caribou. Returning by

commercial plane from Fort Yukon to Fairbanks, we stopped

briefly at Circle Hot Springs. Here, in the shadow of the Are-

tic Circle, hot baths and Avarm swimming pools are found.

Assisted by the tepid environment and long summer daj^s, enor-

mous vegetables are grown in tlie thermal gardens, with fifty-

pound cabbages not uncommon. On rocks just above the springs,

Avhere the steaming water seeps out and is carried in pipes to

the baths, I noted a thriving colony of an arctic form of the

Lady Fern {Athyrium filix-femiyia var. sitchciisc). This pre-

viously reported station has been cited as one of the few loca-

tions for this species in the entire Central Yukon River District,

the other locations also being at hot springs.^

Journeying by Alaska Railway from Fairbanks to Anchor-

age, I stopped off for several days at McKinley National Park

to glimpse the big game and wild life for which this area is

noted, and also to get close-up views of snow-capped Mt. Mc-

Kinlcy. Exploring the tundra and foothills back of the hotel, I

found the Rusty Woodsia {Woodsia ilvensis) and the Fragrant

Sliicld Fern {Dryopteris fragrans) abundant on rocky ledges.

Tlie latter was also plentiful at the base of Castle Rock, a

striking formation overlooking the Savage River. It seemed

strange indeed to find this fern, so rare in New England, actu-

ally common in McKinley National Park.

I continued by railroad via Anchorage to Seward in the

southern part of the Kenai Peninsula, where I embarked on a

week's cruise over the famed Inside Passage to Seattle. It was

the last year the Alaska Steamship Co. carried passengers over

this scenic route, thenceforth restricting its activities to freight

^Scnmnuni, Edith. 1949. Forns and fcni allies of the central Yukon Valley.

Amor. Feru J. 39: 47-48.
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traffic only. Passing the Columbia Glacier, then stopping at

Valdez, we docked briefly at Cordova on the Gulf of Alaska.

Here I ventured along a trail into the coastal rain forest, where

Blechnum spicant, the Deer Fern, grew in profusion. On an

exposed cliff near Cordova Harbor I found an unusual form of

the Fragile Fern {Cystopteris fragilis), remarkable by reason

of the pinnae not being deeply incised into the usual divisions,

giving a blunt-lobed effect. Specimens were later requested by,

and donated to, the National Herbarium, Smithsonian Institu-

tion, Washington, D.C.

Passing snow-capped mountain peaks, glittering glaciers and

steep-walled fjords, with stops at Juneau and Ketchikan, we

traversed the final stretch of the Inside Passage and reached

Seattle on September 24th, where I again visited my sister.

I then made several trips into the Cascade Mountains. On a fold-

boating expedition to Lake Kaehees we explored the lake shores

and adjacent ravines. In addition to the Parsley Fern (Crypfo-

gramma acrostichoides) , the graceful Fragile Fern {Cystopteris

fragilis), and the ubiquitous Licorice Fern (Polypodium vid-

gare var. occidcntale) ^ the most interesting find of the day was

the beautiful Holly Fern {PolysticJium lonchitis).

Dr. AYherry had suggested that while I was in Seattle I look

up Carl S. English, Jr., employed by the Government as a land-

scape gardener at the Lake Washington Ship Canal, who is thor-

oughly familar with the ferns of the Northwest. Mrs. English,

who is also a professional student of the botany and zoology of

this region, often accompanies her husband on his various field

trips. Together they have taken beautiful color photographs of

wild flowers, animals, birds, and mountain scenery, and their

lectures are in constant demand.

In the brief space of an hour or so a visitor to the Englishes'

luxuriant fern garden becomes acquainted with most rarities of

the Northwest, representing collections from far distant lo-

calities. Here can be seen an unusual dwarf form of the

Maidenhi^ir Fern (Adiantum pcdatum) collected in the state of

^VashiMgton, the OregO!i Shield Fern {Dryopteris oregana)
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from a locality near Mount Hood, BirdVfoot Cliff Brake
{Pellaea mucronata) from California, the Green Spleenwort

{Asplenium viride) from lime-bearing high mountain cliflfs.

Anderson's Shield Fern (Polystichum andersonii) from the

Cascades, Giant Chain Fern (Woodwardia fimhriata) from
southern Oregon, the Northern Grape Fern {Botrycliinm

horeale var. ohtusilohum) from the north side of Mount St.

Helens, Skamania County, Washington, and the Gold-back Fern
{Pityrogramma triangularis) from the Columbia River region.

One day Mr. English invited me on an expedition to Wenat-
ebee National Forest in Kittitas County. Here, on serpentine

cliffs above the Teanaway River, he showed me two uncommon
species of Polystichum, Eaton's Fern (P. scopulinitm) and the

F

Shasta Fern (P. lemmonii), in company Avith the more fre-

quently encountered Holly Fern (P. loncliitis). Also foiind

were the Dense Cliff Brake {Pellaea densa) and the delicate,

little Lace Fern {Cheilanthes gracillima). At higher altitude

growing on the rocky ledges of cascading rivulets in a setting hi

variegated mountain wild flowers, Ave saw the Alpine Maiden-

hair {Adiantnm pedatum var. alcuticum), in strange contrast

to the shady, forest habitat of its eastern cousin.

On the first day of October I accompanied Mr, and Mrs.

English on a visit to the slopes of Mount Rainier. The autumn
coloration, featuring the Vine Maple, was at its height as we
drew near the snow-capped mountain. In rock crevices along

the White RiA-er at the northern approach we srav the Rocky
Mountain AVoodsia (Woodsia scopulina), and in evergreen Avoods

near Silver Springs the Sword Fern (Polystichum munitum)
formed a thick covering on the forest floor. We attempted to

drive to Yakima Park on the north side of Mount Rainier, but a

severe snowstorm forced us to turn around at the halfway

point. As Mr. English stopped to put on chains, a large black

bear appeared in the roadAA^ay, AA^atched curiously for a few

moments, then disappeared before his photograph could be

taken. Witli this Rainier trip my 1953 visit to the Xortlnvest

came to an end, and T flew back East on the midnight plane.
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It was the summer of 1962 before I made a return visit to the

Pacific Northwest, this time for a reunion wdth my two sisters,

my brother, and his family. In late July we met at Lake Louise

in the Canadian Rockies for several days of sightseeing and en-

joying the beauty of this mountain paradise. One interesting

side trip featured a visit to the Columbia Icefield on the border

between Banff and Jasper National Parks, where melting glacier

waters flow in three different directions—northw^ard into the

Arctic Ocean, eastw^ard into Hudson Bay and the Atlantic,

and southwestward into the Pacific Ocean. By snow^mobile we

bounced unsteadily over the Athabasca Glacier, largest body of

ice south of the Arctic Circle, to Mount Andromeda and the

"hanging glaciers."

Following our sojourn in the Canadian Rockies, we traveled

by train and boat to Seattle to attend the World's Fair. We en-

joyed the various exhibits, rode the monorail to downtown
Seattle, and had breakfast in the revolving restaurant atop the

Space Needle. Although the view over the city w^as superb,

cloudy weather marred the distant view^, and Mount Rainier un-

fortunately failed to put in an appearance.

Before leaving Seattle I renewed my acquaintance with Carl

English and his wife, and arranged to join them on August
11th for another field trip into the Cascade Mountains. This

time we planned to go to Mount Baker National Forest in an
area farther north than I had previously visited. At a point

about one mile east of Monte Cristo, Snohomish County, we
began climbing the talus slope of the steep mountainside. At
an elevation of approximately 4000 feet we detected a few
scattered but vigorous clumps of the rare Anderson's Shield

Fern (PolysHchum andersonii) under low, spreading Mountain
Alder {Alnus sinuata). This handsome fern is noted for the

occasional proliferous buds on the upper surfaces near the ends
of the fronds. In sunny locations in the near vicinity the Al-
pine Lady Fern {Athyrinm alpcstre var. americanum) w^as

plentiful.
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Continuing our climb to high cliffs at an elevation of about

4700 feet, we found occasional specimens of the attractive little

Green Spleenwort (Asplenium viride). Nearby the Alpine

Maidenhair (AdianUim pedatum var. alenticnm) and the Long
Beech Fern (Phegopteris polypodioides) were conspicuous. All

during the ascent we saw beautiful wild flowers of all colors in

great profusion, varying in species according to the elevation

and location. Colorful members of the Heath family were

particularly in evidence. In one locality Mr. English pointed out

the Alaskan Buttercup (Ranunculus cooleyac), an extreme-

rarity in this latitude.

Returning to the car via a circuitous route past the Columbia

Cirque and an eroded trail down a steep gully, we passed a

shaded area where the relatively rare Mountain Wood Fern

(Dryopteris oreopteris) grew sparingly beside the path, to-

gether with the more common Oak Fern {Phegopteris dryop-

teris).

In mid-August I left Seattle and flew back to "VVashinj^ton

after a fairly strenuous but most enjoyable Nortliwest Vacation.

5008 Larno Drive, Alexandria, Virginia 22310.

Georgi

JUANITA NORSWORTHY

Echols County is in the Coastal Plain Province, in south-

central Georgia. Its soils are mainly sandy and of Pleistocene

origin. Older geologic formations occasionally outcrop- along

the banks of larger streams. The topography is generally flat

and has poor drainage. The dominant vegetation consists of

pines {Pinus caribaea Morel., P. serofina Michx.) and Saw

Pahnetto {Sere^ioa repens (Bartr.) Small). Along the major

streams the flatwoods vegetation yields to upland deciduous

associations.
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Intensive collecting of ferns and fern allies in Echols County
has revealed 28 species, including three species not known previ-

ously from Georgia. Most of the taxa collected were reported

by MeVaugh and Pyron (1951). But the list given in this report

represents new records for Echols County and extensions of

range within the Coastal Plain. The first three ferns are re-

ported here for the first time as members of the fern flora of

Georgia.

Thelypteris torresiana (Gaud.) Alston.^—This fern was
found at several stations in the county and is the commonest
of the three new discoveries. The largest colony was in a deci-

duous-hardwood forest on west-facing bluffs of the Alapaha River,

6 miles south of Stockton, on US Highway 129, Norsworthij

132), This species is an introduction from the Old World, and
now is common in southern Florida. Apparently it is spreading

rapidly.

Blechxum occidextale L.—The New World Mid-sorus Fern
has been reported from Florida since 1916. It is a rare species

in the United States. Only one colony w^as located during this

study^ in a dry, sandy area under a bridge over Little River,

along Georgia Highway 135, 2.5 miles from the Florida State

line (Norsworthy 148).

Pteris vittata L.^—Found in a dry, shaded area beneath a

bridge 0.3 mile east of the Alapaha River, on Georgia Highway
187, near the town of Mayday (Xorsworthy 158). This intro-

duced species is rather common in Florida, and has been found
in Alabama, Louisiana, and in South Carolina, but not previ-

ously in Georgia.

Three species infrequent in Georgia were found also. AzoUa
caroUnianu Willd. was found floating on shallow water in an
abandoned sand pit, south of the Southern Railroad, on the east

bank of the Alapalia River, near Mayday (Norsworthy 188).
Eyles collected it on 19 April 1939 in a cypress pond along US

1 Since this paper was in press miotlier report of this spocies in Georgia

Mn™^ published by Wilbur H. Duncan (Aiiier. Feru J. 55: 151. 19(55
I lybbj).
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Highway 41, south of Vaklosta (Eyles 3806). This colleelioii

was reported as coming from Eeliols County^ but tlie loeality

probably is in Lowndes County.

Ophioglossum nudicaulc L. occurred on moist sand at the
water's edge at the Mayday locality (Xorsivorthy 189).

Ophioglossum peUolatum Hook, was collected in a dry, shaded
area near a bridge 0.3 mile east of the Alapaha River, along
Georgia Highway 187, near Mayday {Norsirorthy 230).

The following species apparently have not been reported pre-

viously from Echols County:

Lycopodiaceae.—Lycopodivm adprestmrn (Chapni.) Lloyd & Uiulorw.,

L. alopecuroides L., 7>. carolinianvm L., Z. prosfraiifm Harper,

Selagineli^ceae.—^e?«f7nj-^?/rt opoda (L.) Feniald.

OpniOGhO^BACEAY:.~Ophioglosmm mtdicanJe L., 0, petiolafum TTook.

Osmundaceae.—Osmunda cxnnamomea L., 0. regalis L.

Schizaeaceae,—Lygodium japonictwi (Thuiib.) Sw.
Polypodiaceae—OnocZea s€nsiJ)iUs L., Thelypteris dentaia (Forsk.) E.

St, John, D. hidoviciana (Kze.) Sm., Tlieli/pUris normalls Moxlcj, T.palustris
var, inihesccns (LaAvs.) Feni., T. oraia St. John, T. torresiana (Gaud.)
Alston, Ptcris vittaia L., AspJeiiUtm plattfneuron (L.) Oakes, A. platy-

nexiron var. haccuhfrn-ruhntm Feni., A. resilient Kiiiize, Wooduardia areo-

lata (L.) Moore, IF. virgbuca (L.) Sm., Pferidhini aqvilinnm var. latius-

cnhiin (Dui>v.) Uudcrw., Polypodinm pohipodioidcs (L.) Watt., BIrrhnnm
occideniale L.

Salvixiaceae.—^I^v)//rt caroVvjana Wilkl.

Specimens of these taxa are filed in the U.S. National llerbar-
uim, Wa.shington, D. C, where the identifieations were checked
by C. V. Morton, in the herbaria of the University of Georgia,
Athens, and of Valdosta State College, Yaldosta, Georgia.
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A New Species of Anemia from South America

John T. Mickel^

During the preparation of a monograph of Anemia subgenus

Copfophylhim, a series of specimens from western South Ameri-

ca and Panama Avas seen which was strikingly different from

the species of Anemia familiar to me. Some of the specimens

were noted as possibly belonging to a new species. The plants

resemble A. flexiiosay also of western South America, in their

dissection, oblique rhizomes, and hirsute stipes, and some speci-

mens were labelled with this name. However, on closer examina-

tion, they were found to be quite distinct, being of smaller

size, and possessing rather lax, short-petiolate fertile pinnae

and floating stoniates. These last characters tie it closely to

Anemia Irandegeea and yl. intermedia of Mexico. The speci-

mens closely matched the description and drawing of A, smithii

Brade (1929) of western Brazil. Since I was unable to borrow

the type of that species at the time, I tentatively placed these

specimens under that name in my revision (Mickel, 1962). It

was grouped with A, hrandegeca and A, intermedia in a new
section Adetostoma. Subsequentlj^, however, I have obtained

photographs of the isotype of A. smithii from the British

Museum (Natural History), which shows that there is no ques-

tion but that A. smithii is actually only a small specimen of

A, tomentos^d and not the same as the plants from the Andean
regions. These plants thus represent an undescrlbed species.

AxEMiA clinata :\Tickel, sp. nov. Plate 4

Rhizomatibus apice ascendentibus atque petiolorum basibus
vestitis; pilis aurantiacis; petiole tereti, 2-15 cm longo, minus
quam 1 mm lato^ brunneo A^el atrobninneo, hirsute; lamina del-
toideo-elongata, bipinnata, ehartacea, 4-18 cm longa; pinnis
Syll^jugis; pinnulis oblongis, late adnatis, integris rel crenatis,
pilosis; stomatibus liberis; pinnis fertilibus brevipetiolatis, sub-
orectis, remotis a pinnis sterilibus, brevioribus quam lamina

iTho Avork on this paper was partially siipportod by a grant from the
National Science Foundation (NSF-GB-1230).
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^ iftJ^J. K^Ji^rM

Akemia clinata Mickel, sp. NOV, Fig. 1. Blade, X 0.9. Fig. 2. Rtitzome,
X 0.9. Fig. 3. Fertile pinna, X 1.3. Fig. 4. Sterile pinna, X 1-3.

Type Spkcimkn (US)
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sterili; sporis 81-87 /x longis, tetraedro-giobosis, angulorum

iimbonibus conspicuis, laesuris levibus, solidis.

Type specimen: PERU. Dept. Junin : Along liio Percne, "near

^aiacienda 3/' Colonia Pereiie, alt. ca. 600 m, June 16-18, 1929,

E, P. KilUp and A. C. Smith 25194 (US; isotypes F, NY).

Additioxal specimens examined:

PANAMA. CHiRiQuf: Trail from San Felix to Cerro Flor, Allen 1925

(GH, MO, US).

COLOMBIA: Meta: Eio Dnda, Fosberg 19475 (US).

PERU. JuNfN: East of Quimiri Bridge, near La Merced, KilVp 4' Smiih

23951 (NY) ; Colonia Percne, Killip # Smith 25036 (NY, US) ; Cliancha-

niayo Valley, Scliunke 78 (F, US); Scliunkc Hacientla, above San Eanion,

Sdhunlce A137 (US).

BOLIVA. La Paz: Pata, Williams 2584 (GH, NY, US), 258Q (NY, US).

The species derives its name from the slanting or lax position

of the fertile pinnae (L., sloping) in contrast to tlie vertical

position in most Anemias.

The Sonth American specimens are fairly uniform, though

they vary somewhat in size (8-28 cm) and the segments are

more distant in the Colombian specimens than in the others.

The specimens from Panama appear different in their very

short fertile pinnae (1-2.5 cm long), more rounded segments,

and ovate blades. Wliether tliese plants are merely immature

or represent yet another species is not known, but for the

present they are placed in Anonxa clinata. These Panamanian
plants were indicated by Maxon as a new species, but I did not

take up his herbarium name for tlie species since his plants were

the most atypical of those seen.
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Natural Apospory in Pteridium?

Dean P. "VVhittiek

From a population of tlie bracken fern in New Hampshire,
Farlow (1889) described prothalloid outgrowths from tlie mar-
ginal sori. He concluded that natural apospory-, i.e. the forma-
tion of a gamctophyte vegetatively from a sporophyte under
normal environmental conditions, had occurred as reported by
Druery (1884) and Bower (1884). Steil (1949) studied pro-
thalloid outgrowths on Picriclium leaves from Wisconsin. He
reported that these outgrowths never produced rhizoids or sex
organs nor became cordate under natural or experimental con-
ditions. Since gametophytic characters were ab^mt, Steil con-
cluded that the outgrowths were not aposporous gametophytes.

In recent years I have studied this abnormality of the leaves
of Pteridium aquiUmnn (L.) Kuhn var. latiusculum (Desv.)
TJnderw. ex Heller from three localities in Massachusetts: Bos-
ton, Lincoln, and Millbury. At Millbury observations were made
for eiglit years and a specimen from this locality has been de-

l)osited in the Yanderbilt University Herbarium, VDB 38094.

This abnormality jiroduces morphological modifications of the

Pteridium leaf. The leaf is more dissected and the ultimate
segments are narrow(>r and somewhat twisted {Fig. 1). The
abnormality may be on only a few leaves of a rhizome and may
affect a part of a leaf {Fig. 7), but it occurs in the .same popu-
lation in successive years. The abnormal leaf bears prothalloid-
nke outgrowths which appear as a green mass protruding
from under the revolute margin of the leaf {Fig. 2). These pro-

liferations (Fig. 3) arise from the receptacle of the Pteridium
sorus. The outgrowths arc sporangia in various stages of abor-
tion and other proliferations without sporangial characters.

Occasionally, normal sporangia develop along with these out-

growths. The outgrowths are never cordate and do not bear sex
oi'gans or rhizoids.

^larginal pieces of the abnormal leaves wore cultured on the
'i^'ar .surface of an inorganic nutrient medium (^Vhittier &
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Steeves, 19G0). Tlie outgrowths increased in size but did not
become cordate protlialli with sex organs and rhizoids. Bell &
Rielmrds (1958) reported a moist agar surface is conducive for
induced apospory, i.e. the formation of a gametophytc vegeta-
tively from a sporophyte under experimental conditions. Juve-
nile leaves of Pteridium isolated from the sporophyte and laid

on the agar surface produced aposporous gametophytes {Fig,

4). Tf the outgrowths on the abnormal Pteridium leaves are
apos])orous gametophytes, gametophytic characters should de-
velop under tlie ccmditious which induce apospory. Rarely^ cor-

date prothalli did form from the marginal leaf pieces, but these
Avere due to spores from the occasional sporangia among the pro-

thalloid-like outgrowths.

F'arlow (1889) raised the possibility of a dry summer causing
these outgrowths. However, at the locality observed for eight
years the abnormality occurred in wet and dry years and also

it was recognized on immature leaves early in tlie spring. Steil

(1949) suggested that some physiological or pathological fac-

tor caused the abjiorjucdity. With the cause of the outgrowtlis

undetermined, an earlier report of a "parasitic dimorphism"
of Pteridium leaves in Franc^e by IMolliard (1898) was con-

sidered. He reported a leaf gall on Pteridium which was similar

to the descriptions of the Pteridium abnormality by Farlow
(1889) and Steil (1949). In Molliard's case the leaf gall was
caused by a mite which he described and named Phytoptiis

pteridis; it is listed bv Nale])a (1928) as Eriophijes pteridis

(Moll).

Pteridium leaves from the Massachusetts localities had mites
only on abnormal leaves or abnormal portions of leaves. The

Figures 1—5, Fig. 1. Terminal pinnae of an abnormal Pteridium leaf.

Arrow denotes part of one pinna with normal development, X 0.4.

Fig. 2. Pinnule with Prothalloid-like outgroavths growing from under
REVOLUTE MARGIN, X <3. FiG. 3. PrOTTTALLOID-LIKE OUTGROWTHS ISOLATED FROM
Margin, x 100. Fig. 4. Apof;porour gametophyte from the petiole
OF A juvenile Pteridium leaf, X 10- Fig. 5. Eriopiiyid mite from under
REVOLUTE MARGIN OF LEAF, FIXED IN FAA, X 350.
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mites were beneath the revolute margins witli the protlialloid-like

outgrowths. In areas of heavy inf(*stati(>ns the leaf margin

turned brown and liad a necrotic jjppearanee. Tlie small

(about 0.4 mm long), translucent wliitc mites could be ob-

served moving over the outgrowths if the leaf margin was nu-

rolled. Keifer (pers. comm., 1965) reports the mites from this

leaf material belong to two species of the genns Eriophyfs.

AVh ether one is E. pteridis has not been resolved due to an in-

adequate original deseriptloUj and the other species may be un-

described.

This study corroborates and extends the investigation of Steil

(1949) by confirming the abnormality as a pathological condition,

the outgrowths of the gall from the receptacle of the sorus being

without gametophytic characters under normal and experi-

mental conditions. Thus these outgrowths cannot represent na-

tural apospory. I wisli to thank Dr. H. II. Keifer, Bureau of

Entomology, California Department of Agriculture, Sacramento,

California, for identifying the mites from the abnormal Ptoi'

dinm leaves.
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The Validity of the Generic Name Ctenopteris

C. V. MORTOX

Since the adoption by E. B. Copeland (1947, p. 2.18) of Ihc

generic name Ctenopteris Bhinie for a group of species that liad

generally been referred previously to Polxjpodiumy this name
Ctenopteris has been ratlier ^videl^y adopted, mostly' without a

critical evid nation of its validity. Copoland -was aware of some

of tlie difficulties^ but chose to adopt the name anyway.

Tlie name first appears in Blume's Flora Javae 2: 132. 1828

[1829] under tlie genus Folypodium L., which is divided into

two subgroups (of unspecified category) called "a. Polypodia

vera'' and "b. Polypodia spuria/^ Tlie latter is subdivided into

four sections (unnamed )j the second of which is characterized

as follows

:

"2. Filiees veiiis lateralibus simplicissiniis, versus inargiuem apice

plerumque incrassato soruni siiigulum gerentibus. Omnes liabitu coiiforme

iiisignes, ut goiuis proprinm Ctenopteris a Fohjpodiis separari uiereiitur.

Hue recensinuis P. Celehirvm, vennloi^um, ohJiqtfattnn, rwians, moUicomnm,

fuscatum et svhfalcatvm."

Blunie lists these s]>ecies as "P." i.e. Polypodium species

here, and lat(»r on in the text describes them all as species of

Polypodium, Th(» generic name Ctenopteris is suggested but not

accepted, and is thus invalid by Art. 34 of the International

Codf* of Botanical Nomenclature (1961 ed.), wdiich states: "A
name is not validly published (1) Avhen it is nut accepted by

the author Avho published it." It is also a true case of a

nomen prorisorinm, as shown by the word ^'merentur," which

is a future passive, the meaning being that separation as a

genus of its own will be deserved [at some future unspecified

time]. Such provisional immes are also invalid under the same

article of tlie Code: "A name is not validly published ... (2)

when it is merely ])roposed in anticipation of the future ac-

<*ei)tance of the grou]) concerned . . . (so-called ])rovisional

name)." In a letter to me some time ago Dr. Holttum said

that Mr. Bullock thouirht that the words "Hue recensimus P.
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Cdehiciim/' etc. indicated that Blume accepted Ctenoptcris as

a genus, but this is merely a list of tlie species tliat belong to

the group In the event of its ultimate acceptance as a genus.

Naturally, all provisional names have such an indication of the

composition of the group, but this in itself does not indicate the

acceptance of the group. Thus there is no valid publication of

a genus Ctenoptcris Blume in 1829, nor is there any Polypodium

sect. Ctenopteris Blume, as mentioned by some authors, for

Blume did not assign any sectional names.

The next mention of the name Ctenopteris is by Presl (1836,

p. 177), who divided Polypodium into two sections named
Ctenoptcris and Phegopteris. There was no intention on Presl's

part of segregating from Polypoclium those species that Cope-

land calls Ctenopteris. On the contrary, Ctenopteris was used

to distinguish what Presl considered true Polypodium from
Phcgopteris (which included the present-day Phegopteris, Dry-

optcris, Thelypteris, and others). Since Polypodium vulgare

L., the type of the genus Polypodium L., was included in sect

Ctenopteris Presl, this section should be typified on the basis

of P. vulgare L., and sect. Ctenopteris Presl becomes a nomen-
clatural synonym of sect. Polypodium by our current rules.

The next appearance of tlie name Ctenopteris is in Kunze's

(184G, p. 425) "In filices Javae Zollingerianas aliasque ex

herbario Moricandiano observationes.'' Tlie entire entry is as

follows

:

"1724. Ctenopteris'' venulom Bl. fl. Jnv. p. 132. Polypodium vevnlomm
enura. 128.

imma

diminutis

um
nee specie, ut opinior, differt. Sori minus profunda inmiersi quani in re-

liquis, impriuiia Ct, papiUosa.

"1725. Ctenoptrris rufescens Kze.: fronde coriacea, curvata, supra niar-

gineque puberula, subtus glabrji, rufeacente, lanceolata, acuminata pro-

ghieque puborula, subtus glabra, rnfcsceute, Inncelntn, ncuminata pro-

funde piiiiiatifida; laciniis oblougis, acumhiatls, obtusiusculis, lunrgine re-

flexo integerrimis, infcrioribus climinutis, subtrinngularibus; soris submar-
ginalibus, distinctis, modicc immorsis; rliachi stipitequc brcvi s. brcvissimo,
submarglnato fusco-hirtis; caudice repente, fusco-paleaceo-setoso.
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"Species G. fuscatae Bl. affuiis, differt: fronde coriacea, elasticc curvata,

puberula, nee pilosiuscula, laciiiiis inferioribus decrescentibiis, triangulari-

bus, soris noii coiiflueiitibus, rhachi stipiteque non villosis, sed hirtis. A
Ct, mollicoma differt subtus glabra et soris distinctis.

u*Genus insigne, alio loeo illustrandum."

I have quoted tliis entry verbatim, inasmuch as Kuuze's jmb-

lication is not everywhere readily avaihible. This was cited as

Ctenopferis (BL) Kmize by Alston, Ballard, and Ilolttum in

their DrODOsal to eonservp Ctfi/nonfrri.ii as aorainst Xinhnr) ens

sectional name Ctenopteris and consequently he cannot be cited

as a parenthetical author.

I have argued in the past that the genus Ctenopteris can not

be considered publislied by Kunze. The appropriate part of

the Code (Art. 32) indicates that "In order to be validly pub-

lished, a name of a taxon must ... be accompanied by a deserii)-

tion of the taxon or by a reference (direct or indirect) to a

previously and effectivel}' published description of it." Tliere is

here certaiiily no description; Ivunze's footnote shows tliat he

ititended to publish a figure, and ])rcsumabiy a description also,

at some otlier place, but lie never did so. Tlicre is no direct

reference to Ctenopteris Blume nor any discussion of it, but

there is an indirect reference, by the citation of "Bl. fl. Jav. p.

132/' wliich refers back to Blnme's mention of Ctenopteris. It

is certain that Tvunze did int(Mid to follow up Blume's sugges-

tion about accepting Ctenopteris as a genus, Blume did give a

brief description, and Kunze did make an indirect reference to

it. My present bi^lief is therefore that Ctenopteris Kunze is

validly published as a genus, by Kunze's acceptance of it and

by his indirect reference to a published description.

It is fortunate that Ctenopteris can be accepted as validly

published, since so many new combinations have already been

made using this name. The alternative name, Cri/ptosorus

Fee, lias never been Avidely adopted. T do not myself tliink that

Ctenopteris is a good genus, for it can be separated from

Orammitis and Xiphopteris only in an arbitrary and unnatural
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manner, but there are those Avho will disagree, and they are free

to use Ctcnoptcris if they choose. HoweA^er, the Committee for

Pteridophyta of the International Committee for Nomencla-

ture refused to conserve Ctcnoptcris by a vote of five to two,^

and so if either Xiphopteris or Trosaptia are combined with

it, these names will have priority. Of course, Grammitis

Swartz (1801, p. 17) has priority over all of them.

The lectotype of the genus Ctenopteris Kunzc (not

"(Blume) Kunze," as some authors have it) w^as chosen by
Copehmd (1947, p. 218) as Polypodium venulosum Blume
Ctenopteris venulosa (Blume) Kunzc, Avhich is the appropri-

ate choice, since this is one of the species referred to tlie tenta-

tive group by Blume and tlie first species mentioned by Kunzc
in the validation of the genus. In 1875, John Smith (1875,

p. 184) took up the genus Ctenopteris in approximately tlie

sense of Kunze, and indicated the type to be Tohjpodium
tricJwmanoich^ Swartz^ but this is impossible, since this species

was not one of the original ones of Kunze (or of Blume either).

There is another genus, Ctenopteris Newman (1851, App.
xxviii), which is based on Fohjpodium sect. Ctenopteris Presl.

It has the same type as PresFs section, namely Polypodium
vuhjare L., and thus Ctenopteris Newman (not Kunze) is a
superfluous name, since it has the same type as the valid genus
Polypodium L.
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Studies on Indian Hymenophyllaceae, Part VIII.

Contributions to our Knowledge of

Mecodium exsertum (Wall.) Copeland

A. R. IIao and p. Srivastava

A study of the Indian species of Hymenophyllaeeae has been

undertaken in the Department of Botany, University of Luck-

now. Earlier papers on Mecodium hadiiim (Sharma, 1962),

Crepidomayics latealafum (Sliarma, 1960), Meringlum edentu-

lum (Rao & Sharnia, 1060), Ilymenophyllum simonsmnum

(Sharma, 1963), and Vleuromancs Inirzii (Rao & Khare, 1965)

have already appeared. This paper deals with morphological

and anatomical investigations of Mccodhun exsertum. The ma-

terial was collected by Dr. B. B. Sliarma and Dr. D. D. Awas-

thi in October, 1964, from Darjeeling.^ It corresponds with

Hymcnophyllum exsertum AVall. ex Hook., as cited by Bed-

dome (1883),

MuKPiioLO(;v

le plants of M. exsertum {Fig. 20) are hygrophyllous and

epiphytic, measure 6 to 10 cm long, and consist of a jet-black,

creeping, branehed, liairy rhizome bearing thin-branched, dark-

colored roots and two rows of pinnately lobed leaves. The })eti-

oles are long, winged, and'are snu>oth above and hairy below.

The pinnae are small, narrow, one cell tliick, and are traversed

by a single midvein. The pinnules have an entire margin, and

are 2 to 5 mm long. The apical pinnules are lobed, while the

lower ones are free. Short uniseriate hairs 2 to 4 cells long

f\^

{Fig Hy
nopJnjUum simomianwn (Sharma, 1963), are present These

are the only dermal appendages, and occur on the midribs of the

leaves, on the rhizomes, the lower parts of the petioles, and on

the sorus also.

^Qur best tlioTiks are fine those gentU'inen. To Dr. B. K. K. Nayar,
of the Xational Botanic Onrdens, Lucknow, we are deeply indebttMl for

identifying the material.
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Mecodium exsertum
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The sorus is terminal on the pinnules (Fig. 20), The re-

ceptacle is never extruded, and bears the sporangia in basipetal

succession {Fig, 21). The indusium is cup shaped, united only

at the base, and has free lips ^vith toothed margins.

Sporophyte Axatomy

The cortex of the root is selerenchjonatous, with the outer

layers disorganizing. In the innermost layers of the scleren-

chyma a thin-walled passage cell {Fig. 2^ pc) can be seen. The

xylem is reduced to just one or two tracheids. The endodermis

and pericycle are not clear in old material {Fig, 2).

In a transverse section of the rhizome {Fig, 3) the epidermis

is single layered and thin walled. The cortex is sclerencliymat-

ous and 4 to 6 cells thick. The concentric stele is an exarch

protostele with one or two protoxylem points. The endodermis

is usuallv not vcrv distinct due to the breaking of the tissues in

this region. The pericycle is 1 to 3 cells thick, as in H, simonsi-

anum (Sharma, 1963) and U. scabrum A. Rich. (Boodle, 1900).

Tlie centrally placed xylem consists of 10 to 18 tracheids. The

Fig. lA-C. Dermal hairs, X 25. Fig. 2. Portion or transverse section

OF ROOT, X 250. Fig. 3. Transverse section of rhizome, X 120. Fig. 4.

Transverse section op rtiizomk showing departure of leaf trace,

X 50. Fig. 5. Cleared mount showing leaf trace and axillary branch

trace, X ^^- Fi(i. 6. Portion of the transverse section of petiole,

X 185. Fig. 7. Portion of transverse section up the leaf, X 135.

Fig. 8. Transverse KEf!TT()v nv petiole showing pinnule 'RACI

Fig. 9. Cleared mount of the sorus, X 3. Fig. 10. Transverse section

OF THE sorus, X ^"50, FiG. 11. SPORANGIUM, X 85. FiG. 12. Spore, X 250.

Fig. 13. Exine patte-rn, X 565. Figs. 14-19. Early stages of spore

GERMINATION, X 250. The abbreviations arc: an = annulus, axbt

axillary BRANCH TKACE, C — CORTEX, clop =r CnUOROPLAST, eeex i= ECTO-

EXINE, end = ENDODEHMis, eiiex = endoexine, ep = epidermis, ex — exine,

i == INDUSIUM, ie. = inner cortex, 1 — LAMINA, lop = LOAVER EPIDERMIS,

It = LEAF TRACE, Uirb == MAIN RHIZOME BUNDLE, ni.xy = METAXYLEM, OC

OUTER CORTEX, pc = PASSAGE CELL, per = PERICYCLE, pll — PHL0E:M, ps

PETIOLE SUPPLY, pt = PINNULE TRACE, pxy = PROTOXYLEM, r = RKCEPTACM,

rh rr RHIZOID, rt = ROOT TRACE, S ~ SORUS, sp — SPORANGIUM, stm = STOM
lUM, tap =r TAPKTUM, tm = TRIRADIATE MARK, uep ~ UPPER^ EPIDEKMIS;

Xy rr XYLEM.
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pliloem is more developed on the dorsal side. Root and leaf

traces are ^iven off from the protoxylem points of the stele

{Fig, 4). The stele in this plant is comparable to that of the

Mecodium subtype of the HymrnophjjJJum type (Nozn, 1950).

Leaf traces are formed witliout leaf gaps {Fig. 5), The axillary

branch trace comes off from the main axis strand after the leaf

trace has separated from it. All the traces are, like those of the

axis, protostelic and exarch, a primitive feature that is charac-

teristic of the HymenophyUaceae.
A transverse section of tlie petiole (Fi{j. 6) shows tlie outei^,

tliin-walled, one-cell4hiek epidermis and below it the thick-

walled, narrow-lumened, sclerenchymatous cortex. The endo-

dermis is not distinct. The pericycle is 2 to 4 cells thick, enclos-

mg the platelike exarch xyleni, with the phloem present all

around. Tlie condition is comparable to that in H. tunhridgeuse

(Boodle, 19U0).

In transverse section {Fig. 7) the leaf is one cell thick w'ith

chloroplasts mostly appressed to the walls of the cells. The mid-

rib is thick and sclerenchymatous. The cndodermis is clear in

youutr stages. The pericycle usually consists of 1 or 2 layers

of cells enclosing the })latelike exarch xylem, which has phloem

on one side. The pinna trace is abstricted from the leaf trace

{Fig. 8). In the tip region of the pinnule the vascular element is

replaced by paremrhyma. .

The sorus is terminal on the pinnules, and is about 1 to 1.5

mm long. Tlie receptacle is elongated within the involucre

{Fig. 9). Tlie indusium is hairy and is deeply lobed, the lobes

being dentate. Chloroplasts are present in the cells, as in Crepi-

domanes lafealatinn (Slmrma, 19G0) and TUuromancs T^urzii

(Rao & Khare 1965). The sorus is gradate {Fig. 21), basi-

FiG. 20. Habit, X 1. Fig. 21. Loxgitudixal sectiox of thk sorx^s, X
135. Fig. 22. Sporangutm, X 20. Fig. 23. Spore showing ornamentation,

X 425. Tig. 24. Sfork showing triradiate mark, X 425. Y\q, 25. Yoi'ng

STACK OF SPORE GER^FINATION ; THE EXINK IS STILL ATTACUEI) TO THE

GA^rKWPHYTE, X 3<^0. FlG. 20, YoUNG GAMETOPHYTE WITH EHIZOIDAL

^^'D, X 265.
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petal, but occasionally slightly mixed also (Fig. 10). A similar

condition has been reported by Sharma (1960) in Crepido-

manes latcalatum. In a transverse section of the sorns (Fig, 10),

one or two developing sporangia are seen. Satisfactory mate-

rial for tracing tlie development of the sporangia was not avail-

able, but in a few of the sporangia in the sori (Fig. 10) the

sporogenous cell, the jacket cells, and the tapetum could be seen

clearly.

The short-stalked sporangium {Fig. 11) is about 350 ^ X
298 ft, having an incomplete annulus of 15 to 20 thick-walled

cells and a well-marked stomium of 8 to 12 cells. The de-
4

hiscence is by a lateral transverse slit. Air spaces have been

observed in the annulus cells extending up to the middle la-

mellae, as in llymenophyllvm dmonsianum (Sharnia, 1963).

The spores are tetrahedral "\\ith a tri-radiate mark, and meas-

ure 60 /x X TO /x (Fig. 12). The exine (Fig. 13) is 3.2 /x thick,

with a 1.6 jLt thick, smooth endoexine and an equally thick,

granulate ectoexine; granulae are variable in size. The spore

contents include some oil globules along with chloroplasts and

starch grains. About 110 spores could be counted in a spo-

rangmm.

GaMETOPIIYTE ANATOitY

Germination of snoi-es could not be uiuh^rtakiMK as onh' alco-

liol-preserved material was available. Some spores which had al-

ready germinated in tlie sporangia show^cd some early stages of

gametophyte formation. The earliest stage shows the division

of the spore into three unequal, uniimcleate cells by septation.

The exine becomes quite loose by this time {Fig. 14). One
cell then divides by a transverse or an oblique wall {Fig. 16).

The exine now separates {Fig. 17), and the other tw^o cells also

undergo similar divisions, resulting in a six-celled, triangular

body (Fig, 18). At this stage one or more rhizoidal ends may
develop, which soon lose their chloroplast.s. Sliarma (1962) has

observed more than one rhizoid developing in one set of cells.

Eliizoid formation usually starts from the third cell {Fig. 19),
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but it may develop from the second or even the fourtli cell.

Furtlier developmental stages could not be observed in the pre-

served material, but Shanna (1962) has described and figured

some stages wliere an apical cell plate is formed, which she re-

gards as the initiation of an apical meristem. No hairs have

been found on the young gametophyte, which is in conformity

with the observations of Sharma (1062) and Stokey (1960).

The development of the gametopliyte in early stages resembles

that of M. hadinm (Sharma, 1962), Ilymenopkyllum spp.

(Stokey, 1940), and TricJiomanes reniforme (Ilolloway, 1930).
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Depautmext oe Botany, University oe Lucknow, TjUCK-

Now, India.

Ferns New to Illinois

Robert H. Moiilenbrock

During tlie i)rei)aratioii of a treatment of the ferns for the

first volume of a projected illustrated flora of Illinois/ a

rather remarkable nnmber of ferns and fern allies previously

unreported from Illinois were discovered. Some of the ne^Y rec-

ords are the result of extensive field work throufz:hout the state

during the last few years, while others w^ere discovered through

intensive searches of various herbaria in the eouutry. Eight spe-

cies and two A'arietics are reported in this paper for the first

time from Illinois. Unless otherwise indicated, all specimens

cited are luine and are deposited in the herbarium of Southern

Illinois University.

BoTRYCHiUM biternatum (Sav.) Underw.

This evergreen fern, whieh is distinguished from B. dhsectuni

by its sharply serrate pinnules and its membranous blades

which remain green during the winter, was discovered grow

ing near the base of an open hillside in Little Grand Canyon,

nine miles southwest of Murphysboro^ Jackson County, on Au-
gust 10, 1963 (15150). Associated species included a few speci-

mens of B, dissectiim var. obliqunm. The dominant trees of the

lower slope were white oak and beech. This is the species which

in the past has been known mostly as B, ohliquiim var. tenuifol-

ium, but Wagner- has given reasons for recognizing it as a

species, in Avhich case the correct name is B. hiternatum.

f_

^Amer. Peru J, 56: 37. 1966

2Taxon 10: 11)5-1 *>0. 1961.
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Pteridium aquilinum (L.) Tvulni var. pset^docaudatum (Cluto)

Heller

Altlu)u<;-li P, aquilhiuui viir. latiusculum is rather common
tlirougliout the state, var. pseudocavdafuni Avas unknown from
Illinois until its collection from the edsre of an oak Avoods one

mile north of Elizabetlitown, Hardin County, on August 14,

1963 (MohlenhrocJc sm.). However, the occurrence of this vari-

ety was to be expected in Illinois, since it is known from the

adjacent states of Indiana and Missouri. These two varieties are

rather difficult to distinguish; var. pseudocaudatum can be dis-

tinguished by the rhizome always having a tuft of brown hairs

at the growing tip. A subsidiary character is that the ulti-

mate leaf segments are smaller than in var. latiusculum^ meas-

uring up to 4.5 mm broad, and the margins are glabrous.

Dryoptkkiw X BOOTTri (Tuckerm.) Undcrw.

This handsome fern was discovered in a deep, mesic ravine

in Matthiesen State Tark, La Salle County, on June 13, 1962

{14973). It is a sterile hvbrid between 7). intermedia and D.

cristata. The aborted spores indicate its hybrid nature. Dry-

opteris hoottii differs from D, cristata by its glandular indus-

ium and from D. intermedia by its leaf broadest near the middle

ratlier than near the base. One of the parents, D. intermedia,

grows in the vicinity. This is prinuirily a northeastern plant,

which has been recorded from as close as Indiana.

Drvopterts X TRiPLOiDKA AVlicrry

This is considered to be a hybrid between 7). intermedia and

7>. spinuJosa; once again the aborted spores indicate its hybrid

nature. It differs from D. spinulosa in its glandular indusium

and from 7). intermedia by its short-creeping rhizome and its

pinnae ascending rather than at right angles to the rachis. It

was collected in a damp woods near Barrington, Lake County,

on June 14, 1962 (14988),

Atiiyrium FiLix-FEMiN-A (Tj.) Roth var. asplexioides (Miehx.)

Farw.
This, one of the most handsome ferns in the state of Illinois, is
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considered by some autliors to be a distinct species, but there

are apparently too many intermediate specimens between it and

x-dv. ruhclluui to justify tliis. Tt differs from var. riihelliun in its

oglandular rachis, glandular indusiuni, and petiole wbich is

about as long as the blade. The specimen was found along a

moist sandstone cliff two mil(\s east of Makanda, Giant City

State Park, Union County {R. M. Tnjon s.n, (MO) ).

ASPLENIUM X GRAVESII MaXOU,

There are several hybrid spleenworts known from Illinois,

this one beiiij? a hybrid between A. pinnaiijidum and A. hrad-

leyi. The all-orreen rachis and the several pairs of distinct

lower pinnae distinguish it from the parents. The spores are

abortive. Both parents occur where the hybrid is found. This

specimen was collected in a crevice of a sandstone cliff in Pan-
ther's Den, Union County, in 1960 (/?. R. MacMahon s.n., origi-

nally idcntijSed as A. pinnatifulum).

AsPLENiUM X TRTJDELLii Wlierry.

An even rarer hybrid spleenwort is A, X trudellii, which is

very similar to A. X gravcsii except tliat the petiole is brown for

only half its length. Its spores are abortive. The parents of

this hybrid are A. pimiatifidum and A, moyitayium. This hybrid
is completely unexpected from Illinois since one of the par-

ents, A. montanum, is unknown from the state. This speci-

men, which has been verified by Dr. Warren H. Wagner, Jr.,

was fou!id on sandstone cliffs in Giant City State Park in 1871

^fid

Cystopteris

/
fera is the same as C. fragilis f. simulans Weatherby. It is

known from Champaign County,

AZOLLA CAROLIXIANA WiUd.
Although A. mexicana is found occasionally in Illinois, there

is only a single collection of A. caroliniana, from a pond in St.

Clair County (./. Ncill s.n. (MO)). AzoJla caroliniana differs

by lacking cross-walls in its glochidia. It is rather smaller.
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EqUISETUM X LITORALE Kulll.

Tliis horsetail is a hybrid between E. arvense and E. fluvi-

atile. The spores are abortive. Specimens are known from two

counties in northern Illinois, have been deposited in the herbar-

ium of the University of Illinois, and were verified by Dr. War-
ren H. Wagner, Jr.

Botany Departaeext, Southern IiiLiNOis University, Car-

BONDALE, Illinois 62901.

Shorter Note

The Use of Climbing Fern, Lygodium^ in AVeaving.—It

is well known among ethnobotanists that the dark, polished

stems of maidenhair, AcUantum pedatumy and probably other

species, have been used for ornamenting baskets woven by the

Indians of western North America, but perhaps it has not been

reported that the climbing fern, Lygodium salicifolium PresI, is

similarly used in southeastern Asia. The rhachjs of this fern is

rather coarse, normally 1.5 to 2 mm. in diameter, and it may
reach extraordinary lengths, up to 40 feet it is said on good

authority. Mr. Hugh M, Smith reports that at Tatalung in

southern Thailand these rhaehises arc used not just for orna-

menting baskets but as the primary weaving material.

Tlie stems of this climbing fern, which is known there locally

as "Ya li pao,'' are dried in the sun, after being stripped of

their leaves. They dry various shades of color, and therefore

no dyes are needed for weaving patterns. Only the outer part

of the stem, which is evidently quite flexible, is employed. This

is split into as many pieces as may be required, usually two,

three, or four, according usually to the size of the stem.

The weaving of artistic bii^^kets is dying out because of the

great amount of time required, for a man needs three or four

weeks to complete even a small basket such as that shown in the

accompanying illustration (Fig.2). Most of the wcjiving is per-

haps now done by prisoners, who possibly find that time is one

of the things they have most of.
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The species used, L, salicifolium^ is reported to be rather

widespread in southern Asia aud Malaysia, extending from As-

sam to ]\Ialaya, Java, Borneo, and Xew Guin(*a, but it is appar-

ently nowhere really common. In Tliailand it is i:eported only

from the south and is said not to grow so far north as Bangkok.

The illustrations (Figs. 1, 2) show some stems ready for weav-

ing and a completed basket—C. V. Morton, Smithsonian Insti-

iiition, Washington, D. C

Recent Fern Literature

The Gardener's Ferx Book, bv F. Gordon Foster. D. Van

Nostrand Company, Inc., Princeton, Xew Jersey, 1964. 240

pages. 71 line drjnvings and 16 color pliotograplis by the autlior

plus IS black-and-Avhite photographs. $7.95.—A long-felt need

among horticulturists and fern enthusiasts has been a book de-

voted to fern cultivation. I am glad to report that this book

quite fills this need, particularly for growers in temperate re-

gions. Tlie author, from his extensive experience, treats both

outdoor and indoor cultivation.

Tliough identification is treated, cultivation is the primary

concern, and this is covered most thorouglily. Chapters on

characteristics and identification as well as on cultivation and

propagation are very detailed and copiously illustrated with

excellent photographs and drawings by the author. I do feel

that the importance of liumidity for ferns in ordinary homes

should have received more stress, but this is a minor point.

Experienced growers may be disappointed that only forty

hardy ferns and twenty-seven tender kinds are treated indi-

vidually. However, they will still find a great deal of helpful

information. The novice will find all he needs to know to be

successful in f^rowin^^ ferns.—Donald G. IIuttlestox, Long-

wood Gardens, Kennett Square, Fennsiflrania 19348.

Figi:rk 1. Stems of LvaoDiu:^r sALiciFOUrM Ekady for AVkavixg. FicrRE

2. Basket Avrni Covf.k, Wovfx from Stkms of Lygodh'm samcifouitm.
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Spores. Ferns. Microscopic Illusions Analyzed. Vol-
ume I, Varied Groups Introduce True Ferns through Spore

Tetrad Structure, by Clara S. Hires. Mistaire Laboratories,

Millburn, N. J. 1965. xxiv + 548 pp. 246 plates. $22.50

—This book was written for people of diverse interests—such
as the artist or designer, the model maker, the practical grower,

to name a few—as well as for scientists in the fields of geology,

archaeology, oceanography, matliematies and numerous branches
of biology. "The purpose of this book is to share with others

the results of many years of research, accurately examining and
recording fern spores, as well as organizing known facts about
actual structure, to facilitate future research." Because Miss
Hires prepared and wrote her treatise to be used by so many
disciplines, some ultra-scientific individuals may feel that her
presentation is too simple. In the opinion of these reviewers,
however, Miss Hires has done an admirable job in presenting
such a difficult subject to such a wide audience.

Since the author feels that the appearance of microscopic te-

trads ami spores has often been misinterpreted, she has developed
basic patterns illustrated by diagrams and models so that micro-
scopic tetrads and spores can be compared and their analysis
simplified for a clearer concept of microscopic phenomena.
The plates listed above are made up of about 350 photo-

micrographs, including 14 in color, and 100 photographs. In
addition, there are 700 drawings. Legends for the photomicro-
graphs give detailed interpretations of the structures at different
levels of focus so that the viewer may not only understand the
illustrations in the book but may form a clear concept of his own
slides as viewed under his own microscope.
The organization of the book is out of the ordinary. One does

not find an introduction, chapters (by name), glossary, bibli-
ography, etc., as such, but there is an historical summary of
studies on .spores and pollen, and the bodv of the book has beau-
tiful illustrations of ferns and spores and selected pollen of
higher plants, followed by a .section on techniques, a long list

of references, and a list of word meanings.
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The book is rather extravagantly printed on heavy permanent

paper, with an attractive, strong, buckram binding. The type is

large and easy to read, and an impression of spaciousness is

conveyed by the lack of overcrowding on the papres. The entire

format of the production invites a leisurely perusal of its pages.

The work will be an embellishment to any library, and a ready

source of reference to anyone who is at all interested in the

complexities of fern spores.

—

Helen B. Correll and D, S. Cor-

reli., Texas Research Fonyidation, BenneVy Texas 75079,

Two New Families of Ferns, and Remarks ox the Cera-

TOPTERiDALES.—111 receiit papers R, E. G. Pichi-Sermolli lias

published two new families of ferns: Cryptogranmiaeeae and

Actiniopteridaeeae. Both families, as stated by riehi-Sermolli,

belong to the order Pteridales, and are described in connection

with the Flora of Ethiopia. As these publications cause some

changes in the systematics of higher taxa, their contents may be

summarized

:

Crvptogrammaceae Pie.-Serni., Webbia 17: 299. 1963. Type

genus Cryptogramma R. Br. in Richardson.

Tlie family is divided into two tribes—Cryptogrammeae (witli

Cryptogramma E. Br. in Richards., and IJavca Lag.) and Ony-

chieae (Ching) Pic.-Senn. (With Onychium TCaulf.). Accord-

ng to Pichi-Sermolli, the new family is allied to the Pteridaceae

and the Actiniopteridaeeae, but I believe that there also exists

a strong relationship to the Sinoi)tetidaceae.

AcTixTOPTERiDACEAE Pic.-Scrm., Wcbbia 17: 5. 1963. Type (and

sole) genus Actinioptcris Link.

The family consists of the sole genus Adiniopteris, with five

species, with an Afro-Asiatic distribution. Pichi-Sermolli places

this family in the order Pteridales, which is now composed of

the families Negripteridaceae, Pteridaueae, Adiantaceae, Sinop-

teridaeeae, Cryptogranmiaeeae, Actiniopteridaeeae, Vittariaceae,

and Gymnogrammaceae.
The Parkeriaceae (= Ceratopteridaceae), once^ considered in

1

1 Filieopsida. Enciclop. Agr. Ital. 649-662. 1960
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the rteridales by Piclii-Sermolli is now treated by Pielii-

Sermolli as Ceratopteridaceae and, furthermore, has been re-

moved from the Tteridales to form a monotypic order, Cera-
topteridales. As a gemis Ceratopteris has recently been placed
in the Adiantaceae by Alston.- Ching^ referred it to the Cera-
topteridaceae, and Copeland* (p. 83) placed it in the Parkeri-
aeeae. This is a typically troublesome case of priority rights.

Ceratopteris \^'as published by Brongniart in 1821, and ParJceria
by Hooker in 1825. In 1825 TTookor published the family
Parkeriaceac, based on his genus Porkeria, and about a hundred
years later, :vraxon, taking the older name Ceratopteris, raised
the genus to family rank in 1926 as Ceratopteridaceae. The name
Parkeriaceac has priority. Therefore, are the Ceratopteridaceae
correctly named?-'—G. Kunkel, Las Falnias, Gran Cavaria.
Flore Laurentienne by Frere Marie-Victorin, 2nd Ed. 1964,

completely reviewed and corrected by Ernest Rouleau. Les
Presses de L'Uuiversite de Montreal, Case Postale 6128, Mou-

Aecordiiiir to the$1

publisher's release the second edition of Fh)re Laurentienne is

"completely reviewed and corrected" ami "the species at present
known in the vascular flora of Quebec arc- desci-ibed and com-
mented upon

:
637 new species." "Complete kevs to the families,

genera and species." After comparing the second edition Avith
the first, one concludes that the operative word is indeed "re-

8% X iiy.
V2 X 9V2

throughout most of the book the pagination is unchanu-ed. The
reduction in page size has been achieved by drastically reducing

'on'S[!!r«rr/''fl'^'"''°^.^'''* ^''^P^^'^l A^"ca. London. 89 pp. 1959.

5: 201-268 1940
''"

"'^ ^^"'"''^ "Polrporliacone." Sunyatscnia

J
Genera Filicnm. Waltlmm, Mass. 247 pp. 1947

on t.rl^n.f 7 ''"^*' that says that the names of OiJors have to be ba«eJ

rect n',r f
"^,'"^%«f. f<?"'ilies, and therefore Ceratopteri.lales is a cor-

Jri.lwu^' O ."
/l ^K

'^ ;' ^^'^1 "" ^•'•^ \m-ovvo.\ family name. Ceratop-

P Li- ... ,7 7 1

Pnonty an ordinal name based on the family na.neP.nkc
,

Mceac cndd be proposed, if tl,:.t were considered desirable.-^[C.V.M.I
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margins, slightly reducing figures and changing the type, How-
ever^ if one is going to print a book so that each page endst at

precisely tlie same word as before, it is then quite difficult to

make additions. The 637 new species are added by mentioning

them by name in very small print under the individual genera.

Sometimes there is a word or two about some outstandhig char-

acter of the species, and the distribution is given briefly. Since

the keys and descriptions of the first edition are used, it follows

that the 637 new species are not describ(Hl and that keys to the

species are not complete.

The pteridophytcs are treated in 29 pages. In the first edi-

tion there were 22 genera, 64 described species and 16 cited spe-

cies, whereas in this edition there are 23 genera, 64 described

species and 24 cited species. The eight species added are:

PelUua gJahcUa, Woodsm ohtusa, Cysfopteris dickieana. Poly-

stichum loncliitisy Bryopteris simulata^ D, X loottii, Asplenium

cryptolepU and Aihyrium alpcdre. Using the second species as

an example, the full addition reads
—

''On trouve anssi dans la

region de St.-Annoiul, le W. obfitsa (Spreng.) Torr/' Tlie addi-

tions are extremely brief. The intent in tlie first edition was to

describe in detail all those vascnlar plants in tlie sontlieasteni

pai't of the province of Quebee which is the most densely popu-

lated and most accessible (p. 2-3 and :\rap A). This area did not

include the interestiuf^ Gaspe peninsula. The cited species

were those found outside the designated area. However, in the

second edition with the method used to make additions, this dis-

tinction is lost.

Because the original format is used, the key for the genera

does not include PeUam, ami since Woodsia ilvcnsis is the only

Woodsia described, there is no key to delineate the other five

species cited. Dr. Rouleau has made certain changes and cor-

rections in names, e.g., Equisefum fli(viatilc for E. limoaum,

Maftcuccia for Ptcreiif^, Bryopteris for Thelypteris (although he

uses T)njoptcri!i to include oak ferns, beech ferns, marsh ferns

and wood ferns) , etc.
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There is little point in this reviewer discussing the number of

species that are recognized in Botrychium (high) and Dryop-

teris (low), and whether the designation Dryopteris spinulosa

can encompass D. intermedia (2x), D. spinulosa (4x), and D.

campyloptera (4x) together with their various hybrids, if one

is really reviewing a book published in 1935.

Rouleau has changed the number of species of pteridophytes

in the world from 7000 (first edition) to 9200, and yet he uses

the same number of species in the second edition as the first

under each of the families. One miglit ask where the 2200 addi-

tions came from?

The book is a useful one for Caiuuliaus as it is well illustrated

and has fewer species to recognize than the general manuals for

northeastern North America. Xevertheless, it is apparent that

it cannot take the place of manuals which hai^e keys to, and de-

scriptions of, all 88 species, rather than just the 64 described.

It is disappointing to purchase a book published in 1964, to find

that the keys, descriptions and species concepts are those of 1935.

D. M. Brixton, University of Guelph, Canada.

Notes and News
Correspondence Invited.—Mrs. Frank Netzel, Route 1, Lake

Geneva, AVisconsin, is interested in corresponding Avith indi-

viduals or local groups of amateur fern growers. Slie would
like to receive living plants suitable for growiuir out-of-doors.
D. B. L.

to'"" '"o

Fern
Annual Meeting.—Registration materials for attendance,

housing details, and meal service during the AIBS meeting are

printed in the March through June issues of Bioscience or may
he procured by writing to ATBS Registration, 3900 Wisconsin
Avenue NW, Washington, D. C. 20016. Early registration (be-

fore July 29) is advisable.

The American Fern Society luncheon Avill be held in the

University of Maryland Student Union at 12:00 noon on August
L), 19GG. Please send a postcard to Dr. Russell Brown, Depart-
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ment of Botany, UniA^ersity of Maryland, College Park, Mary-

land 20740j to reserve places. Luncheon tickets may be pur-

chased at the banquet ticket desk in the Armory on the Uni-

versity of Maryland campus.

Following the luncheon, at 1 :30 pm, the Society will present

its paper reading session. Twelve speakers have been scheduled.

Information as to the building and room for the session will be

published in Bioscience and will also be available at the ticket

desk in the Armory.
Mr. C. V. Morton is planning a pre-meeting field trip on Sun-

day afternoon, August 14, to the Fern Valley at the National

Arboretum, to the Botanical Gardens, and to '"Lebanon," the

riverside estate of Mrs. Paul Bartsch. Details on this and the

post-meeting field trip to the Eastern Shore on August 18 and

19 will be announced in a special bulletin mailed to Society

members. Non-members may request the bulletin from Dr.

David B. Lellinger, Smithsonian Institution, "Washington, D.C.

L W. Knobloctt, Department of Botany and Plant Path-

ology, Michigan State Vniversity, East Lansing, Michigan

Report of the Retiring Editor

It was with mixed feelings that I submitted my resignation

as Editor in-Cliief of the American Fern Journal during the

autumn of 19(i5. Through the few years tliat it had been my
privih^ge to serve in that capacity, seeing the material go

through the editorial and printing processes to emerge as se-

quential ntnnbers of the Fern Journal had brought me real

pleasure with the appearance of each issue. Were that phase of

tlie situation tlie only one to be considered, you would still be

saddled witli me as Editor-in-Chief, and a vigorous, thoroughly

trained younger botanist denied, for a time, the opportunity to

perform tlie services he is so well fitted to render. Relinquish-

ment of the post has resulted both in a reduction in the pres-

sure on my time and energy and in a real pleasure that such an

able man as David Lellinger has found it possible to assume the

editorial duties.
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It is fitting that acknowlec^onicnt be made of the unselfish

and substantial aid wliicli tlie former Editor of the American

Fern Journal^ Conrad V. Morton, continued to extend to me
even when he was facing serious healtli problems which made it

iiui)erative that lie reduce his work load. All through the years

he has been ready to help anyone interested in, and puzzled by,

ferns and fern allies. He has given most generously of his

knowledge and of his strength in order to provide such help and

to come to the aid of the editor whenever called upon. It is with

gratitude and humility that I pay tribute to Conrad's patience

with me when slips that should have been caught at my desk

escaped me and were detected by him Avhile he continued to

serve on the Editorial Board. Thanks are due him, too, for

consenting to guide and advise Dr. Lellingcr when such help is

needed.

It is a pleasure to express my appreciation to the other two
members of the Editorial Board, Dr. Rolla M. Trvon and Dr.

Jolm IT. Thomas. Each of them has read the j^^aUey proofs, and
made corrections and suggestions tluit liave been of great help

in the publication of the Fern Journal. Tiiev have read inauv of

the manuscripts submitted for possible publication and used

good judgment and a high degree of objectivity in their recom-
mendations regarding such matters and others connected with
the Journal.

The contributions of several able pteridologists during my
period as Editor-in-Chief have been a source of considerable

satisfaction. Those of Dr. R. E. llolttum and his associates

have been welcome, for they have brought to our Society's

members several excellent papers dealing with ferns from parts
of the world largely unknown to most of us. Dr. Warren H.
Wagner, Jr. has never failed to send along good material when
there was a slack period among our writers and the stock of

manuscrii)t was at a low level. No single author has presented
as many papers for the Fern Journal as Conrad Morton has

written, at least during my term as Editor. His steady, de-

pendable work with ferns of the Western Hemisphere has pro-
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dueed paper after paper of high quality. I trust that he will

continue to do so for years to come. And to every author of a
paper submitted to the Fern Journal, of whom there are too

many to enumerate, thanks are offered wath full appreciation of

the effort each expended in producing good and interesting

articles.

The officers of the Society have given me loyal support,

helped increase the annual budget devoted to the Fern Journal
when printing costs have climbed, and given encouragement
when other problems arose. Presidents Lommasson, Brown, and
Correll constantly helped to keep operations moving forw^ard.

Two treasurers, Phillips and Ilauke, handled tedious and seem-
mgly endless details connected M'ith the subscription lists and
changes in the address of members, thus relieving the Editor of

such duties. Tlie secretaries of the Society have done endless

amounts of paper work and assisted tlie Editor in numerous
ways. To all of these fine people I extend my sincere thanks.

My judgment is biased; it is impossible for me to dis-

passionately evaluate the degree of excellence—or the inade-

quacy—of the American Fern Journal during my incumbency
as Editor-in-Chief. It is with a twinge of regret that I step out

of the office, but I wish the new Editor-in-Chief great success.

I am quite willing that the members of the American Fern
Society decide, each one as he or she views the overall picture,

whether my obligations during the last four years were dis-

charged poorly or well.

Ira L. "W'iggixs,

111 Pope Street, Menlo Park, Cah'forrtia 91025,

Keport of the 1965 Fern Poray

Dr. Robert II. Mohlenbrock, with the help of some of his

students, did a spectacular job of preparing for and conducting
the foray in southern Illinois, going so far as writing and hav-
ing printed an illustrated booklet entitled "Habits and Habitats
of Southern Illinois Ferns." Since foray participants were scat-

tered in hotels and motels througliout Carbondale, Dr. Molilen-
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brock arranged for a considerable amount of taxi service.

The group first met at 7 :45 pm on August 12 in the Agricvil-

tural Building of Southern Illinois University, at Carbondale.

Dr. Mohlenbrock welcomed us and gave an excellent illustrated

talk on the ferns of Illinois. Following the talk, coffee and

cookies were served.

At eight the next morning we met on campus and boarded

a University bus. The first stop was in Giant City State Park

south of Carbondale, where we visited a niesic woods, seeing

thirteen ferns as well as a number of interesting flowering

plants. The second stop, also in the Park, was at a drier sand-

stone ledge, where we added three ferns to those already seen.

We next traveled to Shawnee National Forest, where we made

a brief stop, mainly to see the only colony of Equisetum

hyemale we were to see.

At the Pine Hills Recreation area, which we visited next, we

f?nAv seven more species, most notably AspJcniinn resiliens,

which was rare on limestone cliffs. We ate lunch at the top of

the bluffs and enjoyed a magnificent view of the Mississippi

Valley. We were warned when we visited the swamps at the foot

of the cliffs to watch out for rattlesnakes, copperheads, and

moccasins, but none were seen.

North along the river near Grant Tower we stopped at Devil's

Bake Oven, a small limestone cliff hanging over the river, to

see our only Cheilanthes feei. The last stop of the day was at

Piney Creek, a dry sandstone ravine where there were a few

plants of Asplenium hradleyi.

After dinner in the Agriculture Building, Dr. Mohlenhroek

gave an extremely interesting illustrated talk on the flora of

Southern Illinois. He revealed that while scouting sites for the

fern foray he had added two species to the known flora: an

Hah
f " — ^

Illinois for over 100 years, and a grass, Toa interior, the first

record for the state. We
the talk.
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On Saturday morning we met at 7:30 for the trip to the
southeastern part of the state. On this day not only was the bus
full, but three extra vehicles were used, since a number of Dr.
Mohlenbrock's students accompanied us. Our first stop was at

Split Rock Hollow, a beautiful mesie woods with sandstone
ledges

;
here we saw twenty-one species of ferns and fern allies,

more than in any other area. Most notable was the handsome
ehff clubmoss, Lycopodium porophihim, which is similar to L.

lucididum.

After box lunches at picnic tables in a rural churchyard, we
proceeded to Jackson Hollow where everyone was looking for-

ward to seeing the colony of filmy fern, Trichomanes hoschi-

anum. After seeing patches of Selaginclla rupestris on the top
of the sandstone bluff, Ave descended into the ravine and saw the

extensive colony of filmy fern, which extended some fifty feet

in the wet seepage at the base of the cliff under overhanging
sandstone ledges. If there was a high point on the foray, this

was undoubtedly it.

For the last stage of the trip, the bus took us to Massac Fire

Tower. Since this was a mile from the low, moist woods we were
to visit, the three smaller and more manenverable vehicles ferried

most of us over almost non-existent lanes and through fallow

fields. Though we saw a number of ferns here, including our
only Royal and Marsh Ferns and a colony of unusually large

Broad Beech Ferns, the most interesting plants were several

Green Woodland Orchis, one of which was still in flower.

When the bus developed engine trouble on the way back to

Carbondale, there were some anxious moments, since we were
fifteen miles from our destination and it was already 5 :30 pm.

However, the resourceful driver carefully drove about a mile to

a branch campus, where an empty bus awaited us, as if by

prearrangement.

Dr. Mohlenbrock, his students, and the University of Southern
Illinois are to be tlianked for providing an outstanding fern

foray.
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Of the forty-five ferns and fern allies known from southern

Illinois, thirty-five were ^eem Adiantum pedatiim, Asplenium

'fid

filix-f

pon, A. thelypterioides, Azolla caroliniana, Botrychhtm dissec-

f

fragilis

setum arvense^ E. hyemale, Lycopodium porophilum^ Onoclea

sensihilis, Osminida cinnamomea^ 0. regalis^ Pellaea airopur-

purea, PolypodiKm polypodioides, P. vtdgare, Polystichum aero-

sticJioides, Pteridkim aquilinuni^ Selaginella apoda, 8, rupestris,

Thelypteris hexagonoptera^ T. palustris^ Trichomancs hoschia-

Tivm^ and Woodsia ohtusa.

Participants in the foray were: Mr. Robert G. Aborn (New

Jersey), Dr. and Mrs. R. H. Benedict (Illinois), Dr. and Mrs.

Correll, Miss Selena Correll (Texas), Dr. and Mrs. Lewis Dick-

inson (Kentucky), Mr. Warrick J. Dickson (Louisiana), Mr.

Frederick Dunlap (Missouri), Mr. David L. Emory (Pennsyl-

vania), Miss Alice N. Gobin (California), Dr. and Mrs. LeRoy

Henry (Pennsylvania), Dr. Donald G. Huttleston (Pennsyl-

vania), Dr. Irving W. Knoblocli (Michigan), Mr. Tlionias N.

McCoy (Kentucky), Mr. William Marberry (Illinois), Dr. and

Mrs. Ray A. Martin (Kentucky), Mrs. James H. Mason (Indi-

ana), Mr. and Mrs. William B. Meinders (Ohio), Miss Eva
Sobol (New York), Mr. and Mrs. Walter W. Willis (Ohio),

and Dr. Mohlenbrock (Illinois).

Students joining the foray on Saturday were: Sharon An-
dress, Carl Bollwiukel, Ron Boyd, Tom Elias, Max Felty, Gene

Garrett, Jack Hayes, Jerry Hinkley, John Kleeblatt, John

Kobee, Barbara Luddington, Stewart McNames, Richard Max-
well, Dan Mitchell, Sharon Poellot, Noel Sehanen, Mr. and Mrs.

John Schwegman, William Tuttle, William Walton, and Mrs.

Sharon Wunderle.—David L. Emory, Mcrccrslurg Acadc.mV,
Box 188, Mercershurg, Pcnnsiflranin 17236.
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Constitution of the American Fern Society, Inc.^

Article I. Name

Section 1. The name of this society shall be The American Fern Society,

Incorporated.

Article II. Objects

Section 1. The objects of the Society shall be to affiliate those who are in-

terested in the study of ferns and allied plants, to foster such an in-

terest, to encourage correspondence and exchange of specimens be-

tween members, and the publication of matter pertaining to this group

of plants.

Article III. Membership

Section 1. Any person interested in the objects of the Society shall be

eligible to membership.

Section 2. The admission fee shall be $4.00 payable when application for

membership is made. This fee shall also constitute the dues for the

current year.

Section 3. The annual dues shall be $4.00, payable on January first of each

year. Sustaining membership is credited to any person upon the annual

payment of $8.00.

Section 4. Any eligible person may become a life member on payment, at

any one time, of a fee of $80.00, and shall tliereafter be subject to no

dues nor assessments. All such fees shall be held and invested as a

permanent fund, the principal of which shall not be expended, but the

income from which may be used for the purposes of the Society on

vote of the Council. Contiibutions for the purpose and other available

moneys may be added to this fund at the discretion of the Council.

Section 5. Honorary members may be chosen when unanimously nominated

by the council, and their names submitted to the members at the next

succeeding annual election. Three-fourths of the votes cast on the

question shall be required for election, and the total number cast must

be at least twenty. Honorary members shall be entitled to all the privi-

leges of the Society w^ithout payment of dues. The number of such

members shall not exceed five at any one time.

Section 6. Every member in good standing is entitled to all the privileges

of the Society including its publications.

Section 7. Members who have not paid their dues by January 15 of any

year shall be considered not in good standing and shall forfeit all

privileges of the Society including its publication. Any such member

^As amended by the membership at the annual elections of 1935, 1936,

1940, 1947, 1949, 1954, 1958, 1962, 1963, 1965.
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may be reinstated at any time during that year by the payment of ar-

rears to the Treasurer. However, the Council shall have the power to

remit any dues for reasons which it considers sufficient.

Article IV. Officers

Section 1. The officers of the Society shall be a President, Vice-President,

Secretary, and Treasurer. Their term of office shall begin January first.

The term of office for the President and Vice-President shall be one

year and that of the Secretary and the Treasurer shall be two years.

Election of the Secretary shall be in even luunbered years and the

election of the Treasurer shall be in odd numbered years.

Section 2. The President shall be in immediate charge of the general in-

terests of the Society; he shall appoint all committees not otherwise

provided for, and shall report annually to the Society. On or before

December 31 of each year, he shall appoint one who is not an officer,

and need not be a member of the Society, Avho shall audit the accounts

of the Treasurer for that year and who shall report to him as soon after

the close of the year as possible.

Section 3. The Vice-President shall act in the absence or disability of the

President. He shall also act as Program Chairman for the annual

meetings of the Society.

Section 4, The Secretary shall keep the records of the Society, including

the official list of members, and conduct the correspondence pertaining

to his office. He shall turn over to the Treasurer all money received

and shall report annually to the Society.

Section 5. The Treasurer shall receive and hold all moneys belonging to the

Society subject to the direction of the Council, receipt for dues, pay
bills when approved in the manner prescribed by the Coinicil, make an

annual report to the Society, and at the end of his term of office shall

deliver to his successor all money and other property of the Society in

his possession.

At sucli times as the Council shall direct, he shall furnish the Council
with a statement showing his financial transactions since the date of

his previous report, any outstanding indebtedness, the cash balance in

hand and such other simple facts as shall enable the Council to know
clearly the financial condition of the Society at the time. He shall close

his accounts for the year promptly as of December 31 of each year, and
as soon as practicable thereafter shall place in the hands of the auditor
such records, vouchers, etc.. as shall make possible a proper auditing of

his accounts.

Section 6. The unexpired term or vacancy iji any office shall be filled until

the ensuing election by appointment by the Council.
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Article V. Council

Section 1. The President, Vice-President, Secretary, Treayurer, and Editor-

in-Chief shall constitute a standing committee to be known as the

"Council."

Section 2. The Council shall have general charge of the affairs of the So-

ciety; of its publications and property; shall have power to expend
the Soeiety^s money and to act upon all questions not requiring a vote

of the Society,

Section 3. No funds accruing to the Society may be paid to any individual

members as dividends or income.

Section 4. In case of dissolution of the Society the Council shall have the

powder to distribute the assets of the Society in conformity with the

laws Avhich govern its incorporation, providing that such distribution

be made to non-profit plant science societies of national scope incor-

porated within the United States of America.

Article VL Elections

Section 1. Eefore the first day of September of each year, the President

with the approval of tlie Council, shall appoint a nominating commit-

tee, consisting of a chairman and two other members, none of whom
shall be an officei' of the Society.

Section 2. This committee shall nominate officers for the ensuing year and

forward the list of nominees to the President before October first. Aijy

other nominations, if endorsed by three members in good standing and

received by the Secretary not later than October first, shall be incor-

porated in the ballot for tluit year.

Section 3. The President shall by October first appoint some member ]iot a

candidate for office to act as Judge of Elections, and shall forward

his name together with the list of nominees to the Secretary.

Section 4. The Secretary shall before November first send to each member
of the Soeiety a notice of the election, giving a list of the nominees

and the name and address of the Judge of Elections, to whom each

member shall send his ballot.

Section 5. Balloting shall begin November first and end December first. Im-

mediately after election the Judge of Elections shall send to the Sec-

retary a true statement of the ballots cast and shall send the ballots

to the chairman of the nominating committee. The candidate receiving

the largest luimber of votes shall be declared elected, and shall be

notified of his election by the Secretary. In case of a tie the nominat-

iTig committee shall cast the deciding vote and shall notify the Secretary

of its action.
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Article YII. Amendments

Section 1. Proposed ameiidnieuts to this Constitution must be presented to

the Secretary in writing before October first, signed by three members.

The Secretary shall publish such proposed amendments with the notice

of the next aimual election and they shall be voted upon at that elec-

tion. If two-thirds of the vote cast for any proposed amendment are in

favor of its adoption, and provided that not less than twenty votes are

cast on the question of its adoption, the amendment shall be declared

adopted.

Changes of Address

Mr. Earl Bishop, Dept. of Botany. 2550 Campus Eoad, Univ. of Hawaii,

Honolulu, Hawaii 9G822

Miss Frances M. Brewster, 165 Franklin St., Apt. 508, Bloomfield, N. J. 07003

Dr. Eoberto H. Capurro, Ayacucho 1075, 3er piso, Buenos Aires, Argentina
Mr. John R. Geary, 436 Edgewood Ave., Mill Valley, Calif. 94943
Mrs. W. M. Hastings, 637 Virginia Park Drive, Laguna Beach, Calif.

Dr. Warren P. Stoutamire, Dept. of Botany & Plant Pathology, Michigan

State Univ., East Lansing, Michigan 48823

Exotic and Hardy Ferns Begonias

BOLDUCS GREENHILLS NURSERY
2131 Valleio Street

St. Helena — California

Open Saturdays and Sundays I0 A.M. fo 4 P.M.

or by appoinfmenf

Phone 963-2998—Area Code 707 Mall orders accepted

I

A NEW FERN BOOK
Learn of Ferns We Grow

"by Sylvia B. Leatherman and Dorothy S. Behrends

Ferns for mild climate gardens : House Ferns : Spore
Culture

: Unusual ways to grow ferns : Illustrated

with line drawings
Price: 13.85 plus 15^ handling. (Californians add 15ff tax).

Order from:—B & L Books Dept. A
2637 North Lee Avenue
South El Monte, Calif. 91733



BOOKS ON VASCULAR CRYPTOGAMS

Eeceiitly published or actiially in preparation

The Ferns (Filicales)^—^*- ^

—

' -*^

Bj F. O. Bower, 1923-28 (Reprinted 1963). Cloth. | 30.00

Filices of the US-Exploring Expedition

(^^Wilkes Report")

By W. D. Brackenridge, 2 vols. 1854-55 (Eepriut ready 1966).

366 pages in quarto, 46 plates in folio. Cloth. 45.00

A Monograph of the Fern Genns Woodsia

By D. F, M. Bro^vn. Beilieft 16 zur Xova Hedwlgia, 19C4. 164

pages, 40 plates.

A^Toxonomic Monograph of the Genus Equisetum,

Subgenus Hippoehaete

By B. L. Hauke. Beiheft 8 zur Nova Hedwigia. 1963. 128

pages, 22 plates.

Section Complanata of the Genus Lycopodium
By J. H. Wilce. Beiheft 19 zur Nova Hedmgia. 235 pages,

40 plates, illustrations.

15.00

aiemoires sur la famille des Fougeres

By A. L. A. F6e. 11 parts in one volume. 1844-66 (Reprint

ready 1966). Quarto. 990 pages, 181 plates. Cloth 175.00

Histori^che Entwicklung der Nomenklatur und
Taxonomie der Gattung Isoetes L.

Von H. P. Fuchs. Beiheft 3 zur Nova HedAyigia. 1962. 108

pages, 22 plates. 10.00

10.00

13.00

J. CRAMER • PUBLISHER • 3301 LEHRE • GERMANY



s \

'*



Vol, 56 July-September, 1966 No. 3

American Jfern fournal
A QUAETEBLT DEVOTED TO FERNS

Published by the

AMERICAN FERN SOCIETY

i^

DAVID B. LELLINGEE
C. V. MORTON EOLLA M. TETON

lEA L. WIGGINS

^
CONTENTS

The Anatomy of Cystodium U, Sen and D. Mitiha 97

Illustrations of Transient Fern Forms W. H. Wagner, Jr. 101

Growth of Pteridium aquilinum (L-) Kuhn Gametophytes in

Submerged Culiure_._„..BiLL D. Davis and S. N. Postlethw^ait 108

Chromosome Studies in the Polypod»aceae Veikko Sorsa 113

The Mexican Species of Teclaria C. V. MORTON 120

Shorter Notes: Trichomanes holopterum New to the United
States; Trichomanes holopterum in Cultivation; Apospory in

Pteris; Marsilea quadrifolia L. in Western Massachusetts; A
New Locality for Lygodium palmatum 1^8

Recent Fern Literature 142

Wi»«ou,rr BoT^ ^^C0,t:

OCT 1 4 1966



tKlje American jTern ^ocietj^

Council for 1966

OFFICERS FOR THE YEAR

Mildred E. Faust, 304 Euclid Ave., Syracuse, New York 13210. President
lEvma W. Knobloch, Department of Botany & Plant Pathology, Michigan

State University, East Lansing, Michigan 48823. Vice-Fresident
Lenette R, Atkinson, 415 S. Pleasant Street, Amherst, Massachusetts

01002. Secretary
LeRoy K. Henry, Division of Plants, Carnegie Museum, Pittsburgh, Penn-

sylvania 15213. Treasurer
David B. Lellingke, Smithsonian Institution, Washington, D. C. 20560.

Editor-in-Chief

i^ational S>ocictp 3^epces(cntatifacsf

Walter
20550. Bepresentative to A, A, A, S.

Warren H. Wagner^ Jr., Dept. of Botany, University of Michigan, Ann
Arbor, Michigan 48104. Bepresentative to A, L B. 8.

j3mer(can jfecn Journal

EDITORS

^^1}^^' Lelunger Smithsonian Institution, Washington, D. C. 20560.
C. y, Morton Smithsonian Institution, Washington. D. C. 20560.
Bolla M. Trton

T T TXT
^^^^ Herbarium, Harvard University, Cambridge, Mass. 02138.

o^Qni^^®
—Dudley Herbarium, Stanford University, Stanford, Calif*

An illustrated quarterly devoted to the general study of ferns, owned by

Ir^ ifoT^^^^o"
^^^^ Society, and pubUshed at 3110 Elm Ave., Baltimore,

jvia. ^1^11. becond-class postage paid at Baltimore. The pages of the Jour-
nal are open to members who wish to arrange exchanges; a membership list
IS published at intervals, to assist those interested in obtaining specimens
from different localities.

Matter_ for publication should be addressed to Dr. David B. LeUinger,
bmithsoman Institution, Washington, D. C. 20560.
Changes of address, applications for membership, subscriptions, orders

for back numbers, and other business communications should be addressed
to the Treasurer.

Subscription $4.50, exclusive of agency handling fees; sent free to mem-
bers of the American Fern Society (annual dues, $4.00; sustaining mem-
bership, $8.00; life membership, $80.00), Extracted reprints, if ordered
in advance will be furnished authors at cost, plus postage.
Back vT)lumes $5.00 to $6.25 each; single back numbers of 64 pages or

less, $1.25; 65-80 pages, $2.00 each; over 80 pages, $2.50 each; Cumulative
Index to Volumes 1-25. 50 cents. Ten percent discount on orders of six
volumes or more.

Htbrarp 0nli Jf?erbarium

A A^" ^-J^^^^^' Jr-. Department of Botany, University of Michigan,
Ann Arbor, Michigan 48104, is librarian and curator. Members may borrow
boots and specimens at any time, the borrower paying all postal or express

.
*^'"-

'^f?
^- ^aU- 1225 Northeast 95th Street, Seattle, Washington 98115,

IS Custodian of the Spore Exchange. Viable spores are received and dis-
patched, and lists of the coDections are sent on request.



gtmertcan jFern Journal
Vol. 56 July-Septealber, 1966 No. 3

The Anatomy of Cystodium

U. Sen and D. Mittra^

Cystodium is a genus of little-known tree ferns containing a

single species, C. sorhifoUnm (J. B. Smith) J. Smith, which is

distributed in ilalaysia. It grows only in lowland country and

is adapted to a temperature of about 80^F all through the year,

having continuous growth. Tlie status of Cystodium as a genus

distinct from Dicksonia, anotlier genus of tree ferns, has often

been questioned. Recent morphological and cytological studies

by ITolttum (1963) and Roy and Ilolttum (1965) indicate that

the two genera are indeed distinct. Christenscn (1938) and

Copeland (1947) considered Cystodinm to be probably derived

from Dickson ia. The anatomv of Dicksonia is now well known

(Holttum and Sen, 1961, and Sen, 1965), but this is the first

detailed account of the anatomy of Cystodium yet published.

Material was collected bv Prof. R. E. Ilolttum during his visit

to New Guinea in 1963, and was sent to us by Mr. J. S.

^Tomersley of the Department of Forests at Lae. Specimens

were fixed in FAA, and the usual method of paraffin sectioning

was followed. Sections were stained with Orange G and Safraniu.

The stem of Cyatodium is usually creeping, rarely erect, and

is unbranehed and cylindrical with an obeonical base. The

lower part of the stem is covered witli the remains of petioles of

old leaves and with numerous roots. At the distal end of the

stem there is a crown of several bipinnate leaves.

Both the stem and the leaves in the young condition are

protected by multicellular, uniseriate hairs in various stages of

development. These hairs are the only epidermal appendages.

^We wish to thank Prof. R. E. Holttmn for his advice, Dr. S. P. Sen for

his encouragement, and Mr. J. S. Womcrsley for suppl.vmg material for

this investigation.

Volume 56, No. 1, of the Journal, pp. 49-96, was if'snod July 18. 1966.
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Figures 1-6. Fig. 1. Transverse section of stem (diagrammatic), X 0.5.

Fig. 2. Transverse section of part of a meristele showing tangential
cells with sieve areas, X 220. Fig. 3. Transverse section of petiole

showing characteristic pattern of vascular traces, X 1. I'iG. 4. Sur-
face view of epidermal cells from the adaxial surface of the
lamina, X 80, Fig. 5. Surface view of epidermal cells from the abaxial
surface of the lamina, X 80. Fig. 6. Proximal face of a spore, X
4C0. The abbreviations are: a = adventitious roots passing through
THE CORTEX, S SCLERENCIIYMATOrS :;e, V VASCULAR TISSUE
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They are tliin-walled and brown.

The internal structure of the stem is relatively simple. The

epidermis is composed of elongated cells with slightly tliickenod

external walls.

The cortex is differentiated into three zones: 1) the outer

zone consists of vertically elongated parenchyma, the cells of

which in the older stems are heavily lignified, and are then

barely distinguishable, when viewed in cross section, from 2)

tlie middle sclerenchymatous fibrous layer; towards the center

this zone gradually merges into 3) an inner parenchymatous

zone composed of thin-walled cells with intercellular spaces.

Tliis inner zone contains many irregularly distributed patches

of sclerenchyma.

The vascular cylinder in an adult stem is dietyostelic (Fig.

1). The meristeles are surrounded by an endodermis, which is

of a secondary type. The parenchymatous pericycle is about

three cells thick. The phloem cannot be differentiated into

proto- and metapliloem. but the sieve cells adjoining the peri-

cycle are elongated tangentially as seen in a transverse section

{Fig. 2). Hence they are cut transversely in a radial longi-

tudinal section. These tangential cells often form a layer three

or more cells deep. The xylem consists of scalariform tracheids

and parencliyma, vessels being absent. The tracheids often

show elongated to almost circular pits. The parenchymatous

pith contains several irregularly distributed patches of

sclerenchyma.

The petiole is slightly grooved on its adaxial surface. A

dozen or more leaf traces enter the petiole. Figure 5 is a trans-

verse section showing the typical pattern of these bundles.

Pneumathodes form an irregular line on either side of the

petiole along the shoulders of the adaxial surface.

The epidermal cells on the adaxial surface of the lamina

{Fig. 4) are sinuous and are more elongated than those of the

abaxial surface. Stomata, which are confined to the abaxial sur-

face, are of the syndetocheilic type, having one or two sub-

sidiary cells associated with a pair of guard cells {F^g. 5).
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The pinnules are sliglitly dimorphous. The sterile ones are

serrate, while the fertile ones have a slightly narrower lamina

and have enlarged teeth that form the adaxial lips of the indusia.

The adaxial lip of the indusium is not very different from tlie

lamina proper in having stomata and intercellular spaces, but

the abaxial one is very delicate, and is without such struetures.

The receptacles are slightly raised and are circular in trans-

verse section. The spores are tetrahedral and are ornamented
with a delicate network of irregular ridges {Fig. 6).

Anatomical characteristics suggest that Cystodiuni and Dick-

sonia are sharply distinct. The cortex of tlie stem of Dicksonia

is composed of five distinct layers, while in Cystodiiim it is of

three layers. Several islets of parenchyma are found within the

second layer of the cortex of Dichsonia, but these arc absent
from Cystodium. Cubical cells and mucilage cells are found in

Dicksonia, but not in Cystodium. The receptacle is flattened or

slightly raised and distinctly elongate in Dicksonia, whereas it

is slightly raised and circular in Cystodium. The orientation of

the subsidiary cells and guard cell motlier cells is different in

the two genera. The spore walls in Dicksonia are thick, es-

pecially at the angles, which are truncate, and the exine may be
smooth, faintly granulate, or verrucate. In Cystodium the spores
are ornamented with a delicate network of irregular ridges.

In view of these differences it seems unlikely that Cystodium
is a direct descendant of Dicksonia. In spite of these differ-

ences, however, these two genera share many fundamental and
peculiar characters: the sieve cells adjoining the pericycle arc

tangentially elongated, hairs are the only epidermal append-
ages, the leaves are dimorphous, leaf traces form a characteristic
pattern common to both genera, the sori are marginal, and the

indusia are two-lipped. Morphological characteristics of the

gametophyte (Atkinson, 1965) are also significant. These and
other characteristics justify keeping these two genera as mem-
bers of the Cyatheaceae (sensu Holttum & Ren, 1961) and do not

contradict the possibility of their origin from a common an-
cestor.
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Illustrations of Transient Fern Forms

W. H. Wagxer, Jr.

In the winter of 1964, Professor E. B. Cliannell of Vanderbilt
University sent nie an extraordinary plant of the walking-fern

{Campfosorns rhizophyJlns) whicli luid been discovered by one
01 Ins students. The si)ecinien appeared to have a dozen leaves

altogether, but in fact it had only two. The pair of leaves were
<^ach repeatedly forked close to their blnde bases so as to produce
an apparent "spray" of many leaves, each of theiu with the typi-

cal long-attennate tip. In classical taxonomy such a specimen
as this might well have been described and given a latin name
as a new form. Fortunately, Dr. Channell had the foresight to

send the jjlant in question alive, so that we could carry out tlie

experiment to be described below.

Tlie specimen was originallv di^i-uvered by Mr. Paul Weatlier-
by on 27 November 1964, growing on a bluff about two miles
south of Ashhuid City on River Road, across the Cumberland
River from Marrowbone Creek, Cheatham County, Tennessee,

fc^xamples of the original leaves and tliose which resulted from
tlie procedures of growing the i)lant will be deposited in tlie



American Fern Journal Volume dij, Plate 10

fit

-^'.-..-J-i-L -I ^^ Tl * -M^* *.'* .F-.sv "x'^-x-'i:

Apter

V --i'-^iu^vjur4iS&v^>^£-^4^i%^

Forms of Camptosorus leaves from the same plant. '^Before"

leaves from

leaves

OF THE PLANT AS RECEIVED FROM I)R. ChANNELL. ''AFTER" _ ^^
the plant and one of its proliferations after cultivation at ann
Arbor.
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University of Michigan Herbarium.

We carefully planted the specimen on mossy rocks in a large,

glass-covered terrarium. Each of the tips was bent down into

contact with the moist surface, so that it would proliferate a

now plant. Not only did the tips produce new, healthy individ-

uals, but the original rhizome itself also continued to grow, and
we soon had a "family'' of plants. We had hoped in this way
perhaps to establish a clone of this bizarre "form" which we could

distribute to those members of the Fern Society devoted to grow-
ing unusual and attractive cultivars of ferns. Surely this form
would make an excellent addition to any collection of living fern

variations.

Our experiment was successful in the sense that the oriprinal

plant grew very w^ell and it produced the hoped-for new progeny
by proliferations from the tips of the leaves. Unfortunately,

however, the plants themselves did not cooperate—every leaf

produced was like that of the ordinary walking-fern, simple and

undivided. In fact, other normal plants were later introduced

into the terrarium, and even after months of growth the new

fronds of the novel ''form" never did develop tlie crested condi-

tion and could not be distinguished from the normal specimens

(Plate 10).

In some ways our efforts to maintain the remarkable walking-

fern were not entirely in vain, however. At least, the experiment

did illustrate the dangers of naming "forms" Avithout culture

studies. The phenomenon of transient leaf forms in ferns is well

known. Many of tlie designated forms of ferns are now known
to be merely the result of temporary growth conditions that are

brought on by abnormal factors. For example, a perfectly ordi-

nary colony of sensitive fern (Onoclca S€7uihilis) growing in the

Saginaw Forest near Ann Arbor was mowed down a couple of

years ago, and dozens of fronds of the so-called forma ohtusi-

lobata (Schkuhr) Gilbert appeared, making it possible for me to

obtain a complete series for demonstration purposes showing the

transitions between the sterile leaves and the fertile leaves in this

extremely dimorphic species.
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Forms ok "f-KKTn,E panicles" IX BoTRYCJIUM DlSSECTLil leaves iKOU TUE
LARGE POPULATION NEAR THE IlEADgfAIiTERS OE PiNKNEV UeCREATION AREA,
Washtenaw County, Michigan.
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sient abnormalities involving the development of the so-called
tertile panicles." Some of the small, deciduous species like the

:^lmgan moonwort (B. mhiganense) and the Jlatricarv unuwUm
(B. matricariifolium) tend to show much forkii_^ ^.._
zatiou of the fertile panicles in many of the° old, over-sized
individuals. The medium-sized aiid small specimens do not show
tliese unusual fertile segments so often.

In the evergreen species of grapeferns, on the other hand,
pcculmrities are less common, but when the}^ occur they are more
nitcresting because they illustrate rather nicely how the fertile
segment is actually derived. The top two leaves shown in Plate
11 are normal. In these it is necessary to make anatomical studies
to demonstrate that the fertile panicles are morphologically the
result of the total fusion of the two basal piimae. The lower left
hand leaf shows tliis fusion only in the lower part of the panicle;
m the upper part the pinnae become free. The lower middle leaf
shows no fusion at all, so that there appear to be two distinct fer-
tile segments. That on the right is still different, and it shows
two whole pairs of pinnae which have become fertile, the basal
pair being completely fused, the second pair unfused. These
and many other variations can be expected in any colony of ever-
green grapeferns, but in my experience the same plant will not
repeat the followijig year. Tn fact it is often the case tluit the
following year's leaf is wholly sterile. The ones illustrated are
l>otrychwm disscdum taken from an excellent large colony near
the Headqu.ii-ters of the Pinkney Kecrcation Area, Washtenaw
<-ounty, Michigan, where dozens of variations like these can be
gathered every year in August and September. They make fine

demonstrations for plant morphology classes.

-In our cytogenetic experiments on spleenworts (Aaplennnn)
we have occasionally observed the sudden appearance of forked

1" crested leaves. One of our best examples came from some
individuals of lobed spleenwort (AspJrnhtm piiinatifidi(m) which
Were originally collected by Mr. Thomas Darling along the cliffs

Df^^ide the Shenandoah Kiver, northenst of Front Knv;il, Clarke
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County, Virginia. Tlie plants ^'ere normal in every way when
they arrived, and they remained so until the summer of 1956,
when, for no obvious reason, they began producing weird leaves,
some of them (especially like those shown on the lower left of
Plate 12) divided so many thnes as to produce apical crests.

Afterward, however, these plants again formed normal leaves.

In this case, and tliat of the odd specimen of walking-fern sent
by Dr. Channell, it is plausible that some external factors
brouglit on the crested condition. Some writers have considered
the forked condition to represent an "atavism," a "throwback'' to
primitive conditions when ferns were alleged to have always had
forked or dichotomous leaves. This conclusion, however, is purely
speculative, and there is no strong evidence to support it. Indeed,
all of the evidence we have now indicates just the opposite,

namely that tlie immediate ancestor of the modern ferns had
typical midribbed fronds. Furthermore, it is well known that
forking can be artificially induced merely by carefully slicing a
growing leaf tip with a sharp razor blade. Presumably when
transient conditions of h^af forking occur in a plant, some factor

operates winch injures the growing leaf tip one or more times,

thus producing two or more growing tips. In those rare cases

where tlie forking of leaves is genetically fixed, there must be a
hereditary tendency for the apical cells to abort and new leaf

tips to be constituted.

With these examples of transient abnormalities before us, we
^re justified in cautioning the namers of "forms" to make sure
that their "forms" are trulv fixed and genetic. For that matter,
there is a real question whether any scientific purposes are served
by naming "forms" at all, even if they are genetically fixed.

It would be far more to tlie point, scientifically, to find out what
cmiscs the abnormal growth. With the current focus of interest

«n the processes of plant development that is appearing in lab-

oratories around the world, we may well expect increasing in-

terest in the ferns from this standpoint.

IVERSITY

Mtchto
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Growth of Pteridium aquilinum (L.) Kuhn Garnetophytes

in Submerged Culture

Bill D. Davis^ and S. N. Tostletiiwait-

The culture of fern gametophytes under aseptic conditions is

commonly carried out on various mineral solutions with or with-

out agnr. In these methods the ferns develop on the surface of

the culture medium. In order to obtain a higher yield of

gametophyte tissue, an attempt was made to develop a method

for growing these phints in submerged, agitated, liquid cultures,

thereby utilizing the entire volume of the medium instead of the

surface alone. Since submerged gametophytes develop very

slowly, the plants were aerated by bubbling sterile air through

the medium. Tliis paper will describe the method developed

and will compare the development of gametophtyes grown by

this method to that of ferns grown by more standard culture

procedures.

Two papers were found in the literature that described the

development of lower archegoniates in agitated cultures: Na-

kazawa (lO-lG) reported on the germination of Eqidsctum spores

in aerated submerged cultures, and Machlis and Doyle (1962)

described a technique for the growth of liverworts, mosses, and

Eqnisetum in ilasks agitated on a rotary shaker. Voellcr (1964)

has described the growth of fern gametophytes in submerged

cultures that were not agitated; the development was stimu-

lated by the addition of coconut milk to the medium.

Spores of the Bracken Fern, Pt( ridium aquiUnnw (L.)

Kuhn, were collected in September, 1963, in Pulaski County,

Indiana, and stored under refrigeration. The spores were fil-

tered through six layers of lens paper to remove sporangia. For

agitated cultu!\^s or cultures usins* a medium solidified with agar,

IPresoiit arlilress: Depnrtmoi»t of Biological Sciences, Douglass CoUcge,

Rutjj^ors—The State Fniversity, Now nnuiswiek. Now Jersey 08903.

^Tliis research was supported bv nn NTH predoctornl feUowsliip (No.

5.F1-GM-16, 27502) to n.D.D. and by the Aniericuii Cancer Society (Tnwti-

tutional Grant IN 17-E). The autliors wouhl likr to thank Dr. Shozo Smla,

Kobe University, Japan, for Lis translation of the paper by Dr. Smgo
Nakazawa.
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the spore surface was sterilized with Chlorox (20%, for 15 sec)

and suspended in 0.27o "Twecn 20." Dry, unsterilized spores
were used when they were to be floated on the surface of the
liquid medium. In all cases the medium was composed of
Moore's salt solution plus Nitsch's modified trace element so-

lution (Kelley and Postlethwait, 1962). All cultures were main-
tained at 24° C and were illuminated continuously with fluores-

cent lamps (approximately 200 ft-c).

Fig. 1. Arrangement of culture apparatus.

The general arraiigeineiit of the apparatus is shown in Fig. 1.

Only half of the apparatus was photographed; the rest was a

niirror image directly in front of tlie section shown (removed
for clarification). Air was passed through 6 inches of glass wool

(tuhe to upper left of Fig. 1) and then through cotton plugs in

the air delivery tubes. No attempt was nuide to measure the rate

of riir flow.

In the first series of experiments, the gametophytes from
agitated cultures were compared to ferns grown in 2-ineh Petri
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dishes containing 10 nil of the medium solidified with 1% agar.

Four cultures were examined for each method on the Ttli, 1-lth,

and 21st day after inoculation; 50 plants per culture were
measured for maximum length and breadth with a microscope
equipped with an ocular micrometer. In a second series, tlie

yield was compared for gametophytes grown in agitated cul-

ture and in still liquid culture. Statistical differences were de-

termined by the ^test (Steel and Torrie, 1960).

Although the aeration resulted in the gametophytes being
periodically subjected to a turbulence, the morphogenesis of

these plants did not seem to be altered. The plants developed
their normal cordate form. Numerous antheridia could be
seen on most of the ferns by the 21st day; archegouia were ob-

served witliin 28 days. When the gametophytes were trans-

ferred to still liquid cultures, young sporophytes were formed.
The growth of gametophytes from agitated cultures and from

still cultures % agar) was measured
by estimation of maximum length and breadth. The mean
length (PL 13A) and area (PL 13B) on each date were sig-

mfieantly higlier for gametophytes from agitated cultures (dif-

ferences significant at 0.01 level). However, the rate of growtli,

as indicated by the slope of the curves, was the same in both
culture methods. Tlie development of tlie gametophytes was
also measured by the "morphogenctic index" of maximum
length divided by maximum breadth (L/B; cf. Mohr, 1956). As
the fei'ns developed in the filamentous manner, the morphogene-
tie index increased (i.e., the gametophytes grew in length but
not m breadth)

; once two-dimensional groAvth was initiated, the

^orphogenetic index became stationarv or actuallv decreased

DEVELOPMENT OP GAMETOPHYTES FROM AGITATED CUL-^^' 13. Comparison of
'^^^^^

( ) to those grown on STn.L CULTURES ( )
ON MEDU-M SOLIDIFIED AVITH AGAR (A-C) OR ON LIQUID :^rEDIUM (D). A.
NCREASE IN MAXIMUM LENGTH. B. INCREASE IN AREA (mAXIMI'M LENGTH

TIMES MAXIMUM BREADTh). C. ChaNGE IN MORniOGENETIC INDEX (L/B:
MAXIMUM LENGTH DIVIDED BY M.VXIMUM BREADTIl). D. FrESH WEIGHT ACCU-
MULATION. [] UNIT = 32 /i.]
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(i.e., the o;anietopliytes beeame wider tliaii lung). The morpho-

genetic index of the ganietophytes from agitated cultures dif-

fered statistically (0.01 level) on the 7th day, but not on the

;subs.>quent days (7^^ 1-^C). Therefore it may be concluded that

the plants from agitated cultures wore more precocious than

those on agar-solidified medium, but that the rate of growth (as

measured by the rate of increase in length or in area) and the

development (as measured by the morphogenetic index) are the

same.

Measurement of fresh weight can be used as an index of

growth, and is indeed more basic to the goal of this study.

Since it is difficult to separate the gametophytes from agar,

yield measurements were made by comparing ferns from agi-

tated cultures to those from still liquid cultures. Plate loD

shows the fresh weiglit accumulation to be higher (different at

the 0.01 level) in still liquid cultures than in agitated cultures.

The rates of growth were also different in the two culture

methods.

The submerged culture technique has the same advantages for

the study of higher plants as it does for microbes. However, it is

also important to determine whether tlie technique alters the

development of the material being studied. For example,

Albaum (1938) described "irregular changes in form [whi<'h]

take place uidess the experimental plants are always kept in

the same position relative to the light source." Tn this experi-

ment the gametophytes in agitated cultures were periodically

subjected to turbulent movement caused by the air bubbling

through the medium. When these gametophytes were compared

to those grown on agar-solidified mediunij it was found that the

rates of growth (increase in length and in area) and the de-

velopment (changes in morphogenetic index) were the snrae.

Tlie development of Pteridium aqinlinum gametophj^tes w^as

not altered by the culture techni^iue.

Tlie major advantage of submerged culture techni(iue is the

potential for increased yield of tissue. In this study it was

found that the fresh w^eight accumulation in still liquid cultures
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^vas greater than in aji'itated cultures. One must therefore con-

clude that tlie agitation culture technique in this ease is su-

perior to culture on an agar-solidified medium, but is inferior

to standard techniques in which the gametophytes develop on

tlie surface of a liquid medium.
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Chromosome Studies in the Polypodiaceae

Veikko Sorsa

T]ie Polypixliaceae are typically epiphytic, rarely terrestrial,

mostly tropical ferns. Tlie type genus has heen considered

one of the largest fern genera by many pteridologists, but

Copeland (1047) has construed it narrowly, and includes only

about 75 species, mostly in the American tropics. Chromo-

some counts of about 35 species mostly from southeast Asia

have been published (Chiarugi, 19G0, Fabbri, 1963, Evaus, 1963a),

wliih* the American species have been reported by Manton

(1951), Knoblodi (1962), Evans (1963a, b), Lloyd (1963),

Taylor and Lang (19G3), and Wagner (1963).
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Material for the present study was obtained from the Botani-

cal Garden of the University of California at Berkeley in

1963 and 1964, and their accession numbers are indicated in

the list of species. Young sporangia were fixed in acetic acid-

alcohol (1:3) and stained about one to four hours later in

aceto-carmine solution. After squasliing and prelhuinary in-

spection, tlie preparations were restained with acetic acid-iron-

hematoxylin solution. These investigations were carried out in

the Department of Genetics at the University of California,

Berkeley. Names and other information on the species are ac-

cording: to the register at the Botanical Garden of the Uni-O ^^ ^^^^ ^^to

versity (UCBG). Voucher specimens of most of the species

are deposited in the University's herbarium (UC).^

PoLYPODiuM ANGUSTiFOLiuM Swartz. 57.006-Sl, Costa Rica. Fig.

l.n ^ ca. 74.

The number n = 74 has been counted in P.. leucorhizon

Klotzsch, which is possibly identical with this species. The same

number has been reported by Fabbri (1957) and Evans (1963a)

for thiis species under Campj/Joncunim. Inclusion of this species

in GoniophleUiun (Conzatti, 1946) does not seem correct, for

Patnaik and Panigralii (1963) report only n = 36 for that

genus.

PoLYPODiuM ANGUSTUM (ITumb. & Boupl.) Liebui. 50.434-1,

Guatemala. Fig. 2.n — 37.

Some taxonomists (e.g., Conzatti, 1946) have included this

species in Phymatoclcs^ but all known species of this genus have

n = 36 (Chiarugi, 1960, Fabbri, 1963). Copeland (1947) in-

eluded Phijmatodcs in Microsorium, which has w = 36

(Chiarugi, I960, Fabbri, 1963).

Mett 37.

Copeland (1947) considered this species to be a ScUigiica,

^The author is very much obliged to Dr. H. G. Baker and Dr. D. E.

Cameron, University of California, Berkeley, for reading the manuscript

of this paper, and to Mr. P. C. Hutchison, Senior Botanist of the UCBb,
for many valuaLle notes concerning the names and the identifications oi the

species studied.
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PoLYPODiUM FRAXiNiFOLiUM Jacq. 57.017-1, Costa Rica. Fig. 4.

w = 37.

This species is also known as Goniophlehium disfans (Raddi)

J. Smith.

PoLYPODiUM LACiixiFEKUM llieron. 58.1122-1, Peru. Fig. 5.

n = 37.

Evans (l!)63a) reported the same number.

POLYPODIUM LEucoRiiizoN Klotzsch. 58.1124-Sl, Peru. Fig. 6.

PoLYPODiuM LYCoPODioiDEs L. 57.151-81, Costa Riea. Fig. 8.

n = 37.

This species has been referred to ritijmatodc^, Fleopcltis,

and Anapcltis. Copeland (1947) used the name Microgramma.

While PJiymatodcs has n ^ 36, Fleopcltis has been reported by

Manton (1953, 1959) to have n = 35 and by Wagner (1963)^ as

n = 51. Microgramma oworicnsis (Desv.) Alston from tropical

West Africa has n = ca. 37 according to :\Ianton (1959) and

i r. vacciniifolium (T^angsd. & Fisch.) Copel. has w = 36 ac-

cording to Evans (1963a), who also reported n = Sl for Costa

Rican material of P. lycopodiuidcs.

PoLYPODTUM piiYEETTiDis L. 5S.1125-S1, Pcru. Fig. 9. n — 37.

This species is sometimes included in Campglonairum, and

has previously been found to be tetraploid (Pal, 1961, n = 76,

Evans, 1963^, and Wagner, 1963, w = 74). Evans (1963a)

found n = 37 in diploid Peruvian material of this species, m
C. costatiim (Kunze) Presl, and in C latum Moore.

PoLYPomuM PLEBEIUM Cham. & Schlecht. 52.1322-1. Fig. 10.

n = 36-37.

The evidently aneujiloid number, h = 36, is not common in

Fohjpodivyn, but has been reported by Patnaik and Panigrahi

(1963) and by Evans (1963a).

POLYPODIUM PLECTOLEPis (Fcc) Hoolc 50.43S-1, Mcxico. Fig.lt.

n = 37.

Evans (1963a) reported the same number.
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PoLYPODiUM PTiLOBHizoN Christ. 59.113-1, Costa Kica. Fig. 7

n = 37.

PoLYPODiuM RHODOPLEURON Kuuze. 53.1091-1, Mexico. Fig, 12.

r

Evans (1963a) reported tlie same number.

PoLYPODiuM ROSEi MaxoH. 59.1499-1, Mexico. Fig. 13. n = 37.

PoLYPODiuM scoLOPENDRiA Burm. 51.1142-Sl, Guam, n = 72-74.

This species is also called Microsorium. In southern India it

has n := 36, according to Abraham at al. (1962).

POLYPODIUM THYSSANOLEPis A. Braun. 59.1506-1, Mexico.

Fig. 15. n = ca. 74.

Meiosis seems to be irregular; both bivalents and univalents

and possibly some multivalents are present in the first metaphase.

Evans (1963a) reported n=37 in diploid Peruvian material.

PoLYPODiUxU viTiENSE Baker. 55.092-Sl, Admiralty Islands.

Fig. 16. n = 37.

Considered a Microsorium by some pteridologists,

PoLYPODiuM CALiFORXicuM Kaull 50.733-1, California. Fig.

17, n = 74.

Manton (1951), Lloyd (1963), and Evans (1963a) reported

the same number,
I

MERiNTnosoRUs DRYNARioiDES (Ilook.) Copel. 55.078-1, New
Guinea. Fig. 18. n = 36.

Dryxaria quercifolia (L.) J. Smith. 56.660, Java. Fig. 19.

n = 36-37.

Similar numbers have been reported by Manton and Sledge

(1954) from Ceylon, by Abraham et al. (1962) from southern

India, and by Patnaik and Panigrahi (1963) from eastern India.

Literature Cited

Abraham, A., C. A. Ninan, and P. M. Mathew. 1962. Studies on the

cytology ^ „„.^ „ _„ ^,.^_„„r..^_„.
liundrcd species of South Indian ferns. J. Indian Bot. Soc. 41:

339-421.

CiiiAKUGi, A. lOGO. Tavole cromosomiche delle Pteridophyta. Caryologia

13: 27-150.



CiiROMosoMK Studies in the Polypodiaceae 119

CONZATTI, C. 1946, Flora taxonomica mexicana (Plaiitas vasculares. Tomo

1. Ed. 2. Mexico, D. T.

GoPELANB, E. B. 1947- Genera Filicum, the genera of ferns, Waltham, Mass.

Evans, A. M. 1963a. New chromosome observations in the Polypodiaceae

and Granunitidaceae. Caryologia 16: 671-677.

. 1963b. The Polypodium pcctinatum-phimula complex in

Florida. Amer. J. Bot. 50: 634.

Fabbri, F. 1957. Sondaggi citogcuctico ncllo Polypodiaceae sensu stricto.

Caryologia 10: 402-407.

1963. Primo supploniento alle tavole cromosomiche delle

Pteridophvta di Alberto Chiarngi. Caryologia 16: 237-335.

KxOBLOOH, I. W. 1962. Tctraploid Polypodium vulgare var. columbianum

from Arizona. Amer. Fern J, 52 : 65-68.

Lloyd, E. M. 1963, New chromosome numbers in Polypodium L. Amer. Fern

J. 53: 99-101.

Manton, Irene. 1950. Problems of cytology and evolution in the Pteri-

dophyta, Cambridge, University Press.

. 1951. Cytology of Polypodium in America. Nature 167: 37.

. 1953. The cytological evolution of the fern flora of Ceylon.

Synip. Soc. Exp. Biol. 7: 174-185.

. 1959. Cytological information on the ferns of West Tropical

Africa. In Alston, A. H. G., The ferns and fern-allies of West

Tropical Africa, pp. 75-81.

., AND W. A. Sledge. 1954. Observations on the cytology and

taxonomy of the pteridophyte flora of Ceylon. Phil. Trans. Eoy.

Soc. London B 238: 127-185.

Pal, S. 1061, Chromosome numbers in some genera of Polypodiaeeae. Sci.

Culture 27: 499-501.

Patnaik, S. N., and G. Panigkahi. 1963. Cytology of some genera of

Polypodiaeeae in eastern India. IL Amer. Feni J. a3: 40 4(i.

Taylor, T. M. C, and F. Lang. 1963. Chromosome counts in some British

Columbia ferns. Amer. Fern J. 53: 123-126.

Wagner, W. H., Jr. 19G3. A biosystemarie survey of United States ferns.

Amer. Fern J. 53: 1-16.

Institute op Genetics, University of Helsinki, P,-Rau-

tatiekatu 13, Helsinki, Finland



120 American Fern Journal

The Mexican Species of Tectaria

C. V. Morton

The geinis Tectaria has not attracted pteridologists, and con-

sequently it is one of the lesser-known of the larger fern genera.

Some 200 species are attributed to it, but the actual number
must be very much smaller. Like most ferns, these plants are

exceedingly variable and many of the variations have received

specific names. Many segregate genera have also been proposed,

mostly on characters of venation, among them being Sagenia^

Fleocnemia, DictyoptcriSy Bathmhim^ Dnjoniomy Todopeltis^

Carfiiochlaeva, and Arcyptcris, These have long been recognized

as synonyms, but two of them (Plcocnemia and Arcypteris) have

recently been recognized by Ilolttum (1951a, 1951b) as distinct

genera, chiefly on venation characters. Some additional segre-

gates may possibly be recognized among the Old World species,

but it does not appear practicable or necessary to segregate any
American species.

This genus Avas long known nnder the name Aspidium Swartz,

and it was so treated in the Index Filicum. However, Aspidium
Swartz was an illegitimate (superfluous) name when pnblished,

and it attained a wide usage in different senses (for BryopieriSy

Polystichym, or Nephrolcpis, in addition to Tectaria) and was
thus a source of eoufusion. A proposal to conserve it in the

sense of Tectaria was rejected by the Tteridophyta Subcommit-
tee of the Intenmtional Committee on Nomenclature in 1954.

Because of the proliferation of specific and generic names, the

synonymy is extremely confused and complicated. Au attempt
to determine the correct names of the Mexican species has re-

sulted in the following paper. Fortnnately, the best-known
species have proved to have correct names, but two of the lesser-

known species require name changes. The study has brought to

light a number of variations the significance of which remains
to be determined. These should be studied cytologically when
material becomes available. So far as can be judged from her-

barium material, none of them are hybrids, although tlu^v nuiy
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prove to be eventually. I have supplied names for some of these,

as subspecies, varieties, or forms as seems approj^riate, consider-

ing their morphology and distribution. Specimens cited without

indication of herbarium are in tlie United States National Mu-

seum.

Key to the Mexican Species

IinliLsia peltate, witliout sinuses or lobes, corinoeouSj persistent, the margins

inrolled ut maturity, or sometimes apparently absent; blades entire or

once-pinnate.

Fronds simple and unlol,)ed; indusia often apparently absent.

1. T. plantaginea

Fronds trilobed, trifoliate, or 5-foliolate, the loAverniost pair of pinnae

stalked, mostly ^Yith an acute basiscopic lobe. Upper leaf surface

not pubescent except on the veins, the sinuses of the lobes not ciliate;

areoles often with a free included veinlet. 2, T. lieracleifolia

Indusia reniform, attached at a sinus, the basal lobes often overlapping,

thus closing the sinus and making tlie indusia appear peltate; blades

simple to hipinnate-pinnatifid.

Stipes much longei- than the blades, the latter small, usually merely lobed,

the larger frc^uds Avith a pair of basal, subsessile or partly adnate

pinnae, these with several rounded lobes on the basal side, not uith

an elongate, acute basal auricle-like lobe; rhizomes creeping, slender,

2-3 mm in diameter - --- ^- ^- lohata

Stipes shorter than or about equaling the blades, the larger fronds fully

pinnate to subtripinnate at base, if simply pinnate the basal pinnae

normally with a single, elongate, acuminate, auricle-like basal lobe

(or with several elongate lobes in T. incisa 3ubsp. iran^iens) ;
rhi-

zomes thick, 8-20 mm in diameter.

Blades simply pinnate, with 3 pairs of pinnae or more, the basal pin-

Jiae with an elongate, acuminate basal auricle-like lube or rarely

with several acute basiscopic lobes; rhizomes erect; areoles often

with a free included veinlet; margins of the pinnae essentially

eciliate; stipe scales not pubescent on the back at the base.

4. T, incisa

Blades bipinnate-pinnatifid or subtripinnate at base, the basal pinnae

basiscopically developed, with several elongate, pinnatifid basal

pinnules; rliizomes creeping; areoles mostly without included vein-

lets; margi)is of the pinnae ciliate, especially in the bases of the

lobes; stipe scales pubescent on the back at the base. 5. T. meMeana
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1. Tectaria plaxtagixea (Jacq.) Maxon, Contr. U. S. Nat.

Herb. 10: 491. 1908.
Poll/podium planUtgineum Jacq., Coll. 2: 104, t.3, f.l. 1788.

Polijpoclhim latifolium Vahl, Eclog. Amer. 3: 50. 1807, non Forst., 1786.

Type: Moiitserrat, Eyan (not seen).

Dnjonienis plantaginea (Jaeq.) J. Smith, Bot. Voy. Herald 229. 1854.

Aspidiuni plantagineum (Jacq.) Griseb., Abliandl. Gos. Wiss. Goctt. 7:

268. 1857.

Bathmium plantagineum (Jacq.) Fouin., Bull. Soc. Bot. France 19: 254.

1872.

Kliizomes repent, 3-10 em long, ca. 8 mm in diameter, exclud-
ing- the roots and stipe bases, scaly, the scales dark, lanceolate,

long-attenuate, scarcely 4 mm long, not ciliate ; leaves 2-ranked,
erect, 25-60 cm long, the stipe shorter than the blade, 5-15 cm
long, provided with numerous, brown, spreading, subulate-lance-
olate scales 4-6 mm loner. 1-1.6 mm broad- leaf blades herbace-
ous, dark green, simple, not at all lobed or pinnate, 20-50 cm
long, 4.5-11 cm wide, oblong to oblaneeolate or pointed-elliptic,

the apex usually emarginate and proliferous, the base strongly
decurrent, the margins entire or sinuate, the costa sulcate above
and glabrous, beneath dark, elevated, minutely pilosulous with
hyaline, acute, 1-eelled hairs, obviously paleaceous, the scales
shnilar to those of the stipe, sometimes at length deciduous, the
leaf-surfaces and veins glabrous above, the veins sometimes min-
utely pilosulous beneath, the margins not ciliate ; costules more
or less straight, 7-10 mm apart; areoles in 4 or 5 rows between
the costules, often with a free, included veinlet; sori round,
small (1 mm diam.) or large (up to 2.5 mm diam.), in 2 rows
between the costules, compital, not borne on the apices of the
included veinlets, the lowest 2 borne on the outer angles of the
costal aroole (or sometimes of the 2 costal areoles): indusia
laekmg.

Type: Martinique (not seen).

• J^t?^^j'
Puerto Eico, Lesser Antilles, Trinidad, Tobago, Brit-

ish Honduras and Honduras south to Peru and Brazil. Very
likely to be found in southern Mexico (Yucatan, Tabasco, Cam-

Q
Illustk .Tioxs

:
Hook. Exot. Fl. 2, i. 114. 1825 ; Ettingsli.

Farnkr. Jetztvv. t. 130. 1865; Mart. Fl. Bras. 1(2) : t. 31. 1870.
I.^plcal 1. plantaginea, described from Martinique, has dis-

crete, minute, round, exindusiate sori, hardly over 1 mm in di-

ameter. The form occurring in Central America is similar, ex-
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cept that the sori are larger, sometimes as much as 2.5 mm in

diameter ; there appear to be no other differences, and specimens

with small sori are also found in Central America. A more sig-

nificant variation is found in Trinidad, Tobago, and Puerto Rico,

and perhaps elsewhere. In this, some of the lower sori are con-

fluent, and the sporangia are borne along an elongate receptacle.

The meaning of this variation is far from clear; it sugorcsts the

admixture of another species, perhaps not even of this genus.

Still, in other respects the plants do not suggest hybridity. In

order that this plant may have a name, it may be called:

^^ la. Tectaria plantaginea (Jacq.) Maxon var. confluens Mor-

ton, var. nov.

Sori infiini plurimi confluentes, receptaculo elongato incrassato

nigricante ; indusium nullum.

(US no. 1,058,555).

IL

Some additional collections examined :

Puerto Rico: Sierra de Luquillo, Jan. 31, 1926, "E. E. Vale, s. n. Trini-

dad: Fendler 118. Tobago: Main Eidge, Eoxborough-Parlatuvier Eoad,

Cowan 1435. Eiiglishmans Bay, Broadway 4700.

rott^ib. Tectaria plantaginea (Jacq.) 31axon var. macrocarpa

(Fee) Morton, comb. nov.
Bathmiurn macrocarpon Fee, Gen. Fil. 288. 1852.

Wathmiam simudum Fee, loc. cit. Type: French Guiuna, Lcpricur (not

seen )

.

^Aspidium Mnuatum (Fee) Moore, Ind. Fil. 104. 1858, non Labill., 182.1.

Wodopcltis simiata (Fee) J. Smith, Hist. Fil. 199. 1875.

Type: French Guiana, Toitcau (not seen).

Range: Known only from the Guianas.

Specimens examined :

Surinam: EroTOsberg Mountain, summit, June 25, 1924, For. Bur. [Suri-

nam] 6540. Nassau Mountain, Lanjouw # Lindcman 2316. Almost surely

belonging here, althougli no indusia are still present, are Uagmre U1B8

and S48S9, from Tafelberg. British Guiana: Pacatorit, Potaro Eiver, March

1907, Jenman.

This extremely interesting variation, apparently found only

in the Guianas, has a large, circular, centrally-attached indu-

sium, conspicuous in young plants and sometimes more or less
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persistent. This iimy very well represent tlie primitive form of

the species; throughout the rest of the range the indusiinn seems

to have been Avholly lost. The species B, sinuatum was supposed

to differ in having sinuate-lohate margins, but this may have

been a casual variation. No indusium was seen by Fee, but it

may have been deciduous. An additional character shown by

var. macrocarpa is that the costules are manifestly fiexuous or

zigzag, and are perhaps somewliat more distant than in var.

planfaginca, in which tlie costules are often essentially straight.

2. Tectaria iieraceifolia (AVilld.) Underw. Bull. Torrey Bot.

Club 33: 200. 1906.
Aspidinin heracleifolium WiUd. in L. Sp. PI. cd. 4, 5: 217. 1810.

Poljjpodiuin cordifoJinm Mart, & Gal. Mem. Acnrl. Brux. 15; 31, tJ, /.^.

1842, non L., 1753. Type: Aiitigun, Veracruz, Mexico, Galeoiti 6318

(BR, Morton i>liotogruph 5175). Juvenile.

Bathmhim heracleifolium Fee, Gen. Fil. 287. 1852.

Aspidium trifoUaium [suhsp.] l\r'raclelfoli)im Clute, Fern Bull. 16: 82.

1908.,

Tectaria frifoliata xar. luracIeifoUa Farw. Anier. Midi. Xut. 12: 2r>l. 1931.

Tectaria trifoUata scnsu Millsp. Field Mus. Publ. Bot. 3: 3.1903, non Cav.,

1802.

Rhizome erect^ 6-11 mm in diameter, excluding the stipe tases,

denisely scaly, tlie scales small, 2-3 mm lon^, lanceolate, acu-

minate, sliglitly fimbriate, blackisli and shinin<r, with a narrow
broAvn margin; leaves mostly 9-1:], subfnseicniate, erect, 30-70

cm long, tlie stipes longer than the blades, 20-45 cm long, stra-

mineous, the base darker, shining, strongly angulate, deeply sul-

cate adaxially, glabrous essentially even when young, sparsely

scaly near the base, the scales rather large, many cells broad,

slightly fimbriate, glabrous on the back; leaf-blades papyraceous,
deltoid-ovate, (14) 20-45 (50) cm long, 14-40 cm wide, pentag-

onal, the juvenile merely trilobate, the mature trifoliolate or

5-foIiolate, the basal pair of pinnae much the largest, 12-20 cm
long, deltoid, petiolulate, the petiolnles 3-13 mm' long, 2 or 3-

lobed, the basiscopic lobe elongate, 5-7 cm long, entire or siiiuate,

the acroseopic lobe (if present) small, the apex acumiiuite, sub-

ontire or sinuate or shallowly lobate, the costae septatc-puboru-
lous above, the veins often puberulous beneath, tlie leaf-surfaces
glabrous on both sides, the margins not ciliate, even in the

sinuses, the second pair of pinnae (if preseiit) oblong-lance-
olate, lojig-attenuate, subsessile or short-petiolulate, subentire or

slightly lobrd, occasionally Avith a more or less prominent basi-
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seopic lobe, the apex deltoid, aeuniinate, trilobed at base or some-

times with additional lobes, not or not nuu-h deeurreiit on the

rhaehis; venation complexly reticulate, a single
_

costal areole

present 'between the costules, this with several, free, included

vcinlets arising- from the outer margin, these sometimes uniting-

to form secondary areolcs, the other areoles in 9-12 rows between

tlie costa and the margin, in pa. 4 rows between the costules,

pentagonal or hexagonal, often with a single, free, mcluded

veinlet; sori compital, in 2 rows along the costae, large, 2-8.o mm
wide; indusia orbicular, flat when young, centrally attached,

entire, persistent, at maturity thick, 4-angled from tlie strongly

incurved margins.

•^ype: llispaniola (ex Plumier, Tract, Fil Amer. 126, f. 147.

1705) and Philippine Islands. No specimen in Willdenow Her-

barium.

Eaxge: Florida, West Indies; Mexico to Peru. Tlie ''Philip-

pine Islands" must have been an error.

Illustratioxs : Small, Ferns Southeast. States 205. 1938 (not

typical).

Spect:\texp EXATynx'-ED:

Nuevo Leon: Gu.-ijuco, 18S0, Palmer US?. Sierra Madie near Monterrey

Pringle JOSS. Haujuco Cauyoii, CJansrn 7543. Hacienda VLsta Henuosa,

Barvey 1027. Tamaulipas: Victoria, 1S>07, Palmer 184, 568. Gomez Farias,

1907, Palmer 294. Eauclio de las Calabazas, Eio Sabinas, Sharp ct al. 5038.

San Luis Potosi: Witliout special locality, Parry # Palmer 976. Nayarit:

Maria Magdale.ia Island, UlaUhy 162. Maria Madre Islaml, Maltly 186,

Nehoii 4280. Jalisco: Barranca Eio Blanco, near Guadalajara, Eose 4r

Painter 7306. Veracruz: Pueblo Tiejo, 1910, Palmer 674. On/.aba,

Seaton 306, Bourgeau 1939, Mohr s. n. Teocelo Falls, Rhoads. Motzorongo.

./. C. Smith 62. l\M-tin, Fi.'<her 35378. Atoync. Kerler 1:6. dalapa C. L.

Smith 2007. San Juan de Dios, Jan. 30, 1893, coll.? U- G. Smith ?] Cohpa,

Liebmavn. Iluatusco, Mohr, ... .. Zacuapn.. Pxrp"-^ '^'^' ^^<^^^- Tezonapa.

Orcutt 3119, Leeds 2^2. Zapoapan, SE of Cateniaco, Breeder # ^on^'J*:

Vicinity of Cordova, Fxr^clo 63. Puebla: Falls of Necaxa, Sept. "- 1-^''^'

Piohy s. n. Morelos: Cuernavaca, Belo 4653, Sose # Pouiter 6868, 101D8

Stover 101. Mlchoacan: Aquila, Tlinton 16026. Colima: Colima, 18J1,

Palmer 1126, 1127; Ibid., 1897, Palmer 47. San Marcos, Jones ^OS^^^BX-

rero: Aehotla, Mexla 8894. Oaxaca: Cafetal Concordia, Mor1on4-Malnn-

ius S554, 2659. Chiltepec, Marthir>Cahler6n 746. Lacava, Jiel-o 4085.J.ate-

tal Nueva Esporanza, Co>u~atti, Eel'o, 4' Malrinius 3078. Tabasco: Retrro,

Tenosique. Matada 3416. Chiapas: Corcega, Comaltitlan, Matvda 1.89J.

Los Lagos, CarUon 1771, 1847. Palenque, Seler 5473. San Quentm. Soh^,s

1588, 1691. Oua, near Y^xtacouiltan, Bovirosa 77.
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Juvenile forms are ovate or elliptic, cordate or lobed at base,

the simis rounded or acute^ the basal lobes rounded or acute.

Slightly older leaves are pentagonally lobed. Sometimes juve-

nile leaves are fertile.

2a. Tectarta heracleifolta var. trichodes Morton, var. nov.

A var. typica laminis folioruni supra perspicue et persistenter

hirsutis differ t. Plautae saepe simplices trilobatae, lobis basali-

bus obtusis vel acuminatis, saepe parvae, vel interdum pinnatae.

pinnis l-jugis, basaliter unilobatis, lobo elongato aeuuiinato,

indusia peltata.

i-Type: Cerro de Agua Tortuga (Sahococ), in the vicinity of

Cubilgiiitz, Department of Alta Verapaz, Guatemala, 350-450 m
elev., March 4, 1942, J. A. 8ieyermark 44586 (US no. 1,916,929).

Additional collections examined :

Guatemala, Department of Alta Verapaz: Cliama, 300 iii, Johnson 389,

Limestone cliff, Fiiica Mocca, Johnson 148. Languin, 600 m, hi 1875, Salvin.

Suiaju, Finca Sopacuite, Cool 4* Griggs 483, 484. Fhica Sepacuite, CooTc

In its aspect, peltate indusia, and many other characters this

variety resembles typical T. heracleifolia, appearing to be a

small, merely trilobate form. However, the upper leaf-surface

is not glabrous as in var. Jurdcifolia but is densely hirsute, and

this is such a peculiar character, not shoAvn by dozens of otlier

specimens of the species that T luive examined from various parts

of the West Indies and continental North and South America,

that it appears wortliy of some recognition. It is evidently an ex-

tremely local variation, being known only from the Department
of Alta Verapaz, Guatemala. Such collections as have been

named previously have been called T. trifoliata, to which there

is no near alliance; that species differs in having laterally at-

tached indusia (rather than peltate), sori in more than two rows,

and in otlier ways.

2b. Tectarta heracleifolta var. maxima Morton, var. nov.

Lamina foliorum basi bipiimat^, pinnis 4-jugis, basalibus longe
potiolulatis (3.6 em) pinimtis, pinnnlis 1-jugis, pinnida basi-

seopica ca. 19 cm longa, broviter petiolulata, profnnde lobata,

lobo basali ca, 7 cm longo et 2 cm lato, pinnnla acroscopica



Mexican Species of Tectaria 127

lanceolata, ca. 10 cm longa, basi plus minusve lobata, apice clon-

gato ea. 17 cm longo, profimde lobato, atteiiuato, pinms ceteris

mag-nis, usque ad 20 cm longis, inferioribus mauifeste petiolu-

latis, apice laminae trilobato, lobis basalibus elongatis, margin-

ibus lobatis.

b

J- ^^ ^_*KJ X vy ^-^ •-*- L J. *._T .

^Type : In dense wet tropical forest on steep limestone slopes

near Pueblo Nuevo, Veracruz, Mexico, alt. 95 m, Aug. 12, 1953,

J. R. & C. a. Reeder 1975 (US no. 2,084,827, Isotype YU). Tbe

collectors note that the plant is frequent on the forest floor.

Because of the bipinnate blade, I at first thought that this

plant was a form of T. dilaceraia, but the peltate indusia and

other characters show that it is allied with T. hcradeifolm. llow-

ever, its size, four pairs of pinnae, and bipinnate division is

outside the normal range of variation of typical plants, and so

I describe it as a variety. Because of a certain irregularity of

frond form, however, it may very well represent a cross with

T. dilucerata; it shows a number of abortive sporangia.

It?-] 2- 3. Tectaria lobata (Presl) Morton, comb, nov.

Polypodivm lobatvm L. C. Eichard ex Willd. in L. Sp. PI. ed. 4, 5: lb*.

1810, non Hudson, 1762.

.n
f
Sagcnia lobata Presl, Tent. Pterid. 87. 1836. A new name for Polnpo-

dium lolalum Eifli., non Hudson, 1762.

Tectaria minima Underw. Bull Torrey Club 33: 19<>. 1906 Type: In

Lnnunocks near the hon.estead road, between Cutler nnd Longview

r:aup, Florida, Nov. 9-12, 1903, Small 4' Carter s. n^

(^'^'l^^^^l'
A.pidium trifoUatum [subsp.I mivimnm Clute, Fern ^""- l^'

^;- ;^;;;-

J.fpidium minimum Brick, in Just. Bot. Jahesber. 34(3)
:

3.»9 iyu».

Tectaria trifoUata var. minima Farwell, Amer. Midi. Nat. 13: ^bi. u^i.

Rhizome creeping, 1-5 cm long, 2-3 mm in ^^i^^^^^^er excludi^^^^

roots and stipe bases, paleaceous, the scales brown, 1^^
ceo a e-

subulate, ca. 3 mm long, 0.15 mm ^vide at base l^l^^^-^^^^^^f
f'

not cilialc, not pubescent on the back, 7-10 cells wide t e cells

elongate, ratlier thin-walled ; leaves ca. 5, clustered near t e apex

of the rhizome, erect ; stipes stramineous much l^^S^F . t^^'^^^^h^

blades, 9-18(28) cm lon^, slender, 0.5-0.9(1.5) mm l^^^k scaly

only k base, the scales similar to those of the ^1;\^^" «
J^^

sliglitlv larg.;-, chaunelhKl on the upper side and ;^^P^'^\c.pil"^

rounded and glabrate on the lower side; l^^^^-^l'^^l^%^*^^Vr^i;i

deltoid-p..ntagonal, lobate or once-pinnate at base in the largest

leaves, 5.5-15(21) cm long, 6-10(18) em wide; merely h.bed
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blades deeply cordate at tlie base or subcxcavate, the apex acu-

minate, the lobes 3-7 on either side, gradually decreasing in size

to the apex of the blade, joined by a broad wing 5-10 mm wide,

the lowcist lobes the largest, somewhat unequal-sided, more prom-
inently lobed on the lower side but without a prominent basal

auricle, these secondary lobes 3-5 on the lower side, 0-3 on the

upper side, rounded, the middle and upper lobes of the blade

subentire or slightly lobed, mostly rounded; piunate blades with

1 pair of i)innae (rarely 2 in the largest leaves, the second pair,

if present, fully adnate throughout), tliese not petiolulate (or

very rarely subpetiolulate), usually sliglitly adnate at tlie distal

base, excavate at the proximal base, 6-9 em long, 2.4-2.7 mm
wide at base, slightly unequal-^ided, lobed on both sides, the

basal lobe the largest (but the pinnae not aurieulate), the lobes

5-8, obtuse; blades thin-membranous, light green, septate-pilo-

sulous on the costae and veins of both sides, the leaf-surface
essentially glabrous or sometimes with a few, lax, flaccid, septate
hairs on the upper surface near the margin; costal areoles of the

lobes (or pinnae) elongate, solitary between the costules, some-
times with 1 or 2 short, free, included veinlets from the outer
margin; areoles usually ca. 4 between the costa and sinus and
between costule and margin, mostly elongate-pentagonal, mostly
without a free included veinlet, although some free veinlets pres-
ent; sori large, in 2 rows along the costa (or in free pinnae
along the costules), mostly borne at about the middle of the
outer margin of the costal areoles at the base of a short, out-
wardly extending spur or veinlet; indusia persistent, circular,
appearing peltate but actually with a narrow sinus, this closed
by the overlapping lobes, at maturity the margins inrolled but
not coriaceous and thickened as in T. heracleifolia.

Type: Bahama Islands. Apparently no type in Willdenow
Herbarium. The holotype probably in Paris.

Range: Florida, Bahama Islands, Cuba, Ilispaniola, and Yuc-
atan.

Illustrations: Small, Ferns Southeast States 207. 1938 (as

T. minima),

Si^ECT^TExs exa:mtxed :

Yucatan: Pozo de Guavnia, Schott 780, Cenote de Santa Ann, Schott

780 lis.

^

The species Pohjpodium lolmtum L. C. Richard has been con-

sidered as dubious, and it has been rejected from further con-
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sideratioii also because it is au illegitimate later homonym. How-

ever, the speeies was transferred to Suytnia by Presl in 1836,

and 'aeeording' to the International Code of Botanical Nomencla-

ture this is considered as a valid publication of a new name

rather than a new combination. The original description corre-

sponds exactly with the species more recently described at Tcc-

iaria minima I^nderwood, and the identification is confirmed by

the locality. rolypocUum lohatum was described from a single

specimen, which came from the Bahama Islands, and T. minima,

which was described in part on material from the Bahamas, is

2T0W

now quite well known and extensively collected.

The larger specimens of T. lohafa, which are pinnate at base

rather than merely lobed as in the smaller, could be confused

with small plants of T. licracleifolia, and the two species are

mixed in Wright's no. 1802 from Cuba. The two may be dis-

tinguished as follows:

Khizorae creeping, very slender, 2-3 nun in diameter; leaf-blades tluu menv

braiions, flaccid; blades, if lobate, with rounded lobes, not auriculate, it

pinnate, the basal lobe of the lowest pinnae rounded
;_

costal areoles

mostly withont free included veinlets from the outer margin; son rotima

but attached at a sinus, this closed by the overlarping lobes,

^^"'f''
inrolled at maturity but remaining thin, not coriaceous —l- 'om

mizomc erect, C-11 mm in diameter; leaf-blades rnpyraceous, firm
;_

blades

normally large an.l pinnate, .^•ith long-stalked basal pinnae, -1'^" •!"; "'j^

and merely lobate, the basal lobes elongate and pointed, if sbghtlj Luger

and pinnate the ba.sal pinnae auriculate by an elongate acunnnate basa

lobe; costal areoles always with several free included yemlets
--"'f

^^-^"^

the outer margin, these son.etiu.es uniting into secondary areoles; i dus

m

orbicular, peltate (attached centrally, without a sums, the ^^^^;^^T

coming iurollcd at maturity and coriaceous-thickened) T. heradeifoUa

4. Tectarta incisa Cav. Descr. PI. 249. 1S02.

Polypodium e;rpa>usum Poir in Lam. Encyel. Mcth. 5. o 6. lau _

"Ameri<iue" (holotype Lamarck Herb., P. Morton . P "'togn pi 664).

A.pidium martinicense Sprengel, Anleit. Kcnntn.
«'^-=;r'^f^f

.'';'''
':

type: said to be from Martinique, but actually supplied to Sp.cngcl bj

Eudolphi, the material collected in Santo Domingo by P«'t«^'"-

A.pUliu.n ,narropk,Ur.>n Rudolphi, Beme.kungen ^^'^ ;'^ "^^^^
Naturgeschichte 2: 103. 180.5 (nofa). A renanimg of ^. ^h

;
iuuc^n^

Spreng. because of the inco.re<.t locality statc.l by Sprengel and the



130 American Fern Journal

consequently iiiai>propnate specific name ^'marfinicenHe'- for a plant

from Santo Domingo [Eepublica Dominitana] ; nevertheless, the name
macropli yllum was superfluous and consequentlr illegitimate.

Pohjpodium repmidum Vahl, Eclog. Amer. 3: 53. 1807, non Swartz, 1801.

Type: Montserrat, Byan (not seen),

Aspidium longifoUiim Desv. :Mag. Ges. :Naturforsa, Freunde Berlin

5: 319. 1811. Type: Antilles. Probahly bused on a specimen, but cited

also is Aspidium macrophijUnm scnsu Willd. in part, excl. syu. From
the description it is typical T, uicha.

Aspidium hifidnm Presl, Delic. Prag. 1: 173. 1822, von Carni., 1818.

Type: Brazil [Probably collected by Pohl] (not seen). From the

description it is typical T, incisa.

Aspidium fraxinifoUum Schrad. Goett, Gclehrt. Auzeig, 1824: 18G8,
nom. nud.

'iFolypodium hasUdnm Veil. Fl. Flum. 11: t. 68. 1827; Arch. Mus. Nac.
Eio Janeiro 5: 447. 1881, non Thunb., 1784

Pohjpodium variolatum senna Alett. Abhandl. Senckenb. Naturforsch. Ges.

Frankfurt 2: 40G, 1858, non Willd. in L. Sp. PL ed. 4, 5: 192 1810.

Mettenius placed P. variolatum as an undoubted synonym of Aspidium
mariiniccnse, and so it may be presumed that lie saAv a specimen
labeled P. variolatum, possibly in the Spreugel Herbarium. However,
the holotype of P. variolatum Willd. (Herb. Willd., B, sheets 19685
[1-3], photograph of one sheet by Tryon US) is a species of true

Pohjpodium, sect. Goniopiaehium, closely allied to or identieal with
P. menisciifolium Langsd. k Fisch.

Rhizome erect, 1.5-2 cm in diameter, densely scaly, tlie scales
castaiieous, strongly fimbriate, lanceolate, 3-6 mm long, 1-2 mm
wide; leaves several (3-6), fasciculate, erect, 70-150 cm long,
the stipes about eqnalling the blades, 40-60 cm long, stramine-
ous, deeply bisulcate on the adaxial side, rounded on the abaxial
side, glabrous, scaly at the base only; leaf-blades nuMnbranous,
oblong to ovate-oblong, 40-75 cm long, 20-50 cm wide, once-
pmiiate, the rhachis suleate above, minutely septate-puberulousm the channel; pinnae 3-10 pairs, oblique, the basal pair petiol-
ulate, Mnth an elongate, acute basal lobe and a shorter proximal
lobe, otherwise subentire or shallowlv lobed, the other pinnae
oblong, acuminate, mostly 20-25 cm long, 4^5 cm wide, the lower
sessile, the upper adnate throughout, subentire or shallowly
lobed, septate-puberulous on the eostae and costules above, the
apex composed of coadunate pinime, acuminate, decurrent, the
margins glabrous or subciliate but tlie sinuses not ciliate; areolesm numerous rows, the costal solitary or 2 between each costule,
tlie proximal elongate parallel to the costa, the distal at right
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angles and parallel to tlie costiile, tlie others mostly pentagonal

or hexagonal, in 7-9 rows between the eosta and the margin, the

major ones in 2-4 row^s between tlie costules, subdivided into

numerous minor areoles, often with a free, included veinlet;

sori large, compital, in 2 rows on either side of the costae, borne

on the outer margin of the costal areole at the base of an out-

wardly^ extending spur or veinlet; indusia persistent, reniform

or circular, w^ith a basal sinus, the lobes overUipping and closing

the sinus, the indusia thus appearing peltate, the margins in-

curved at maturity.

Type: Puerto Rieo^ received by Cavanilles from Ventenat.

Range: Throughout the AVest'liidies; Mexico to Bolivia and

Brazil.

SpKCIMENS EXAMINED:
Veracruz: Cordoba, ConzaiH 4' Gonzalez 609, Tepinapa, Liehmann s. n.

Santa Lucrecia, Belo 46Si. Oaxaca: Eio Concordia, Conzatii, Belo, #
Malrinius 2055. Taliasco: Arroyo del Maeaj^al, near San Juan Bautista,

Fiovirosa 514, Chiapas: Colouia Zintalapa, Escnintla, Matilda 1S16S. Finea

Mexiquito, Purpus G762. Esperanza, Matuda 17955.

The above synonymy, extensive as it is, is probably not com-

plete, for there are several other names to be considered, Avhich

may turn out to be synonyms also when authentic material can

be studied, an indication of the variability of the species. Fee

(in his Cryptogames Vasculaires du Bresil) described eight

varieties, and manv others have been described since. The syn-

onymy criyen lists only the basic names, most of which have been

transferred at various times to Nephroclium, Bafhrnhim, Car-

dioclilacna, Dnjoptcris, Sagcnia, and probably other genera.

Nevertheless, the species can be readily recognized amon^ the

Mexican species by its large size, several pairs of pinnae, the

basal pair with a conspicuous, elongate, acuminate basal lobe.

^^''^4a. Tectaria incisa Cav. forma vivipara (Jenm.) Morton,

comb. nov. n -r. ^ t •

si^V Nephrodium macroplujUvm var. vivipanm Jenm. Bull. Dept. Jamaica

3: 238. 189(i. Type: British Guiana, Jrnman (not seen).

Aspidinm macrophijlhnn var. liollcyanum Christ in Pittier, P"™-
^1;

Costa Eie. 3: 30. 1!>01. Type: Santa Clnra, Costa Rica, Cooper 102^.

(not scon). lonr
Um<iir<m plvmieri var. hrasiUense Eosenst. Hedwigia 46: 113. IJUO.

Syntypks (all from Brazil) : Passo Mansa, Blnmonan, Santa Catanna,
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Iladlicli 1^4; Indaial, Santa Catarina, Hadlich IS; Itapocu, Santa

Catarina, Iladlich 4S, Joinvillc, Santa Catarina, E. 0, Muller 30a. 88.

Coast mountains, Sao Panlo, Wadset Ji. Campinas, Sao Paulo, Ulhricht

1^7 (none seen).

Tectaria martinicensiH var. viiHpara Domiii, Eozprnvy Krai. Ces. Spol.

Nauk, Tr. Math., nov. rad. 2; 231. 1929.

Differs in the presence of buds, often bearing young plants,

on the bases of some of the middle and upper pinnae on the

adaxial side^ or sometimes on the backs of the midribs of the

pinnae.

Type: r>ritisli Guiana, Jenman (not seen).

Range: Probably throughout the range of the species, but
rare. Specimens are known from Mexico, Costa Rica, British
Guiana, and Brazil.

Specimens examined:
Veracruz: Sanborn, Orcidt 2979, SOU. Santa Lucrecia, C. L. Smith 2015.

f l4b. Tectaria ixcisa Cav. var. pilosa (Fee) Morton, comb, nov
Aspidium pitberuliim Gnnd. in "Freycinet, Voyage Urauie 342. 1828, non

Desv., 1827. Type: Kio de Janeiro, Rrazi], Gauilicliai'd (uot hccn).

t-

Aspidiiim macrophijUnm var. pubenilum Gaud. loc. cit. in syn.
Cardiochlaeva pilom Foe, Mem. Foug. 10: 45, t. 40, f. 4. 18GG.
Nephrodimn macroplnjUutn var. pilosum Jenmaii, Full. Dcpt. .Tiuiiaiea 3:

238. 189(5.

Nephrodinm macropliyUum var. hinutiim Roseust, Hedwigia 43: 227. 1904.

Type: San Jose, Santa Catarina, Frazil, von der Goltz 31 (not seen).

Tectaria martinicensis var. pilosa Doniin, Rozpravy Kial. Ces. Spol. Nauk,
Tr. Math., nov. rad. 2: 231. 1029.

A.yndiiim marlinicenix- var. pahcndum Suosscng. Tfpvist. Sudanu-r. Fot.

1: 81. 1D34.

Fronds obvioiLsly .si'i^tate-pilose or hirsute on botli surfaces,
even at maturity.

Type: Rio de Janeiro, Brazil, Wcddcll 656 (not seen).
Range: Uncertain, but .seemiuglv widespread but rare (Ja-

maica, Costa Rica, Colombia, Brazil).
Specimens e.xajiined : None from Mexico.
The significance of this entity is problematical. From its scat-

tered occurrence througliout much of the range of the species, it

would seem not to represent a true variety. Rtill, the plant de-
serves a imme of some soil. Noimal plants of T. iiirisa are gla-

bixnis on the leaf-surfuccs, especially on the ui)per surface,
whereas in this the upper surface is strongly pubescent, perhaps



Mexican SrscrES oi" Tectakia 133

as a result of a mixture with some other species in which the

upper surface is normally pubescent. Since this plant does

occur sporadically, it may yet be found in southern Mexico.

'^^'^^
4c. Tectaria iNciSA Cav. subsp. transiens Morton, subsp. nov.

Frondes magnae, pinnis basalibus ca. 35 em longis vel major-

ibus, 20 cm latis (lobis inelusis), basiscopiee lobatis, lobis magms

2 vel 3 et lobis phirimis minoribus, pinnis medialibus 2 vel 3,

magnis, usque ad 28 em longis et 8 em latis, utrinque latere

sublobatis, pinna terminali trilobata.

^^YPE: Cordoba, Veracruz, Mexico, April 1889, nugo Finck 57

(US no. 831,525).

Paratype: Cordoba, Veracruz, Mexico, January 1890, Find-

171 (US no. 831,328-9).

Throughout much of its range T. incisa is quite uniform in

its frond shape, the basal pair of pinnae having a single, elon-

gate, acute basiscopic lobe. In the two Mexican specimens cited

above the basal pinnae have several basiscopic lobes, and also

several low lobes on the upper side; the middle pinnae are also

slightly lobed. Some similar plants apparently occur in Guate-

mala and elsewhere in Central America. The significance of this

form is doubtful, but it appears to be transitional to some of

tlie more compound species. However, it does not appear to be

a sterile hybrid, for the sporangia and spores are normally de-

veloped.

1^15 5. Tectaria mexicana (Fee) Morton, comb. noy.

^o^i^Aspidium latifolium Prosl. Rel. Ha.nk. 1: 30. 182.,, non T JaUfoha

'

(Forst.) Copol., 1907. Type: Mexko, Earnle (not seen)._ Presl s

description does not agree in every detail ^ith the species l.ere

trentorl, and it is conceivably different. It will be necessary to «ee the

t" ^ Sfifjrvia mcricana Fee, Gen. Fil. 313. 1852.

Aspidhnn cicufariinn aiictt., iwn FoUjpoJitnn cicutarivm L.

TecUnia rlUaceraia sev.w avett., non Aspidium dilaceratinn Kunze.

Khizomes creeping, 9-16 mm long or more, 8-20 mm in diam-

eter excluding roots and stipe-bases, densely palea_ceous at he

apex, the scab's lanceolate-subnlate. 7-9 mm long. O./^l "im ^^ de

I

^i
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stipes shorter thau or about equalling the blades, 25-60 em lonfj,

stramineous to brown, deeply bisulcate on the adaxial side,

rounded on the abaxial side, pilose with numerous, spreading
hairs 0.4-0.6 nun long, these flaccid, septate, 3-6 cells long, the

cross walls dark, or rarely glabrate, scaly at base, the scales

large, many cells broad, densely pilose on the outer surface at

base or nearly throughout; rhachis densely pubescent or gla-

brate, not gemmiferous, free, only the upper pinnae decurrent

;

leaf-blades bipinnate-pinnatifid or subtripinnate at base, deltoid,

25-50 cm long, the pinnae 3-5 pairs; basal pair of pinnae del-

toid, 16-33 cm long, 12-27 em wide, long-petiolulate, the petio-

lule 1.8^ cm long, slender, often densely pubescent, 0.7-1.5 mm
thick, slightly anadromous, the distal basal pinnule borne first,

but very close to the proximal pinnule, the pinnules ca. 5 pairs
below the acuminate, pinnatifid apex, the basal proximal pinnule
the largest, up to 22 cm long, 5-9 cm wide at the middle, nar-
rowed somewhat toward the base, deeply pinnatifid or subpin-
nate at base, the segments 10-15 pairs below the acuminate,
lobed apex, the lowest inferior segment nearly free in the largest
leaves, the others joined along the costa by a wing 3 4 mm wide,
the largest segments 3-5 cm long, 9-13 mm wide, acuminate,
lightly lobed, tlic costa septate-pnberulous above, septate-pilose
beneath, the second and upper pinnules deeply pinnatifid but
without any free segments, gradually decreasing in size toward
the apex of the pinnae ; second pair of pinnae and superior ones
catadroraous throughout, the basal pinnule coming off from the
I'haehilla before the proximal pinnule, pinnate-pinnatifid or the
upper merely pinnatifid or lobed, the second pair usually short-
potiolulate (or merely sessile), the upper sessile and the upper-
most adnate at base; blades membranous or herbaceous, dark
green, the upper surface mostly with a single septate liair in each
areole or at least in the marginal areolcs, the margins septate-
cihate, especially in the sinuses of the lobes, beneath glabrous
except on the veins and veinlets, here septate-pilosulous ; costal
areoles 2, the proximal elongate along the costa, the distal at
right angles along the costule; areoles 7-10 along the eostules of
the larger segments of the basal pinnae, ± elongate parallel to
the eostule; areoles in 3 rows between the costa and the sinus
between the segments, in 3 or 4 rows between the costules and
the margin of the segments, varied in shape but mostly elongate-
pentagonal, without free, included veinl(4s; sori in 2 rows, one
on either side of the costules, or in the largest leaves with a par-
tial second row, the primary ones borne on the outer margin of
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the elongate eostular areole at the base of an outwardly extend-

ing veinlet, the secoudary (if present) compital, none borne

terminally on included veinlets ; indusia persistent, rotund, with

a deep sinus and rounded, overlapping lobes, thus appearing

peltate, reiuaining membranous and not thiekcd at maturity,

ruffled at maturity but without strongly incurved margins, eili-

ate when young.

Syntypes: Etlapa, Mexico, Galcotti 6484; Oaxaca, Mexico

Gcdcotti 6542.

Range: Mexico to Colombia.

Specimens examined :

Nayarit: Tepie, 1892, Palmer 1946. Zopelote, Lamb 572. Miua Espe-

ranza, Ortega 6659. Jalisco: San Sebastian, Mexia 1493. Ravine 11 miles

SSW of Autlan Wiliur S333.
' Quimixto, Mexia 1234. Veracniz: Santa

Lucrccia, C. L. Smith 2014. Cordova, Orcutt 3210. Zacuapan, Furpus 4341.

Mirador, Furpus 16644. Michoacan: Aquila, Uistr. Coalcoman, Hinton

16039. Guerrero: Tibor, LangJasse 291. Oaxaca: Calvario, Malriiiius 487.

Cafetal Concordia, Morton # Malrinins 2332. Yaveo, Distr. Clioapam, ilcx'ia

9180. Along Trans-Isthmian Higlnvay 13 km S of Matias Romero, King

890.

It is unfortunate that the earliest name for this species, As-

fol

Ifol In early works this

species was usually referred to Aspidium cicutarium and more

recently to Tectaria dilacerata (Kunze) Maxon. Apparently it

was Maxon wlio revived the name dilacerata for this plant, after

it had lain in synonymy for a long time; he assumed that the

type was a Guatemalau plant. It is likely that he was partly

right, for Kunze's (1850, p. 300) original citation of his material

is as follows: "Specimina vidi spontanea e Guatemala, culti^s

minora," and (p. 226) "Guatemala. Chile? C H. Makoy, II. V.

Iloutt. 184(3. H. Lips. 1847." Kunze's species was thus based on

a wild specimen collected in Guatemala and on cultivated mate-

rial that he knew first hand in the botanical garden in Leipzig.

It should be pointed out that the description is contained m
Kunze's paper on the ferns cultivated in European botanical

gardens. It appears likely that the material is a mixture. In

his revision of Aspidium, Mettenius (1858, pp. 202-204), who
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had access to Kunzc's material, both the wild specimen and the

cultivated one, referred the Guatemalan plant/ to Aspidhim

latifoUiim Presl var. rufcscens Mett., indicating as a synonym:
"Aspidinin dilaceratum Kz. Linn. 23, 300 ex parte/' but kept

A, dilaceratum, Kunze (ex parte) as a valid species (his no.

2b2), referring to it Jamaican material, material that belongs,

it seems to me, to Tectaria cicutaria (L.) Copel., as it occurs in

Jamaica. Thus cultivated nmterial studied by Kniize evidently

was material of T. cicutaria, probably originally from the West
Indies. Mf^ttenius' decision as to which element shonld retain

the name (i.e. be chosen as lectotype) must be upheld. Actually

he Avas undoubtedly right, for a careful reading of Kunze's de-

scri])tion shows tliat it agrees in all respects with T. cicutaria

from Jamaica, and does not agree witli the Mexican plant that

was called dilacerata by Maxon; in particular, Kunze indicates

that the rhizome is erect, as it is in T. cicutaria (creeping in

the Mexican plant), the blades pinnate-pinnatifid or bipinuate
only at base, as in cicutaria (bipinnate throughout in the Mex-
ican plant and subtripinnate at base), and the rhachis rnfous-

hirtous on tlie costae above (these hairs are much redder and
longer in cicutaria than in the Mexican plant). Tims, Aspidium
dilaceratum Kunze should again be placed as a synonym of Tec-

taria [Aspidium] cicutaria, as it was in the Index Filicum. The
identity of the Friedrichslhal Guatemalan collection is micer-
tani, and ean possibly never be dctermin(Hl, since Kunze's her-

barium was destroyed in the war; however, it is essentially

irrelevant, since it can not be considered the basis of the name
dilaceratinn, Mettenius was wrong in joining it Avith his As-
pidium latifolium var. rufescens, which is based on Siehcr 187

from Trinidad. Tectaria irinitensis Maxon,- a species closely

UiHlicatod as colloeted by Friedrkhatliul.
-The synonymy is as follows:

Tfctaria TRixriExsis Maxon, Amor. Forn J. 20: 3. 1030.
Saf/ema nife^Mcens Pros!, TtMit. Ptorid. 87. 1S3G, nom, nud. Based on Rie-

I'or, 8yn. Fil. no. 187.
Amidlum laUfolinm Presl vnr. ntfr.scFfts ilett. Al^handl. Rendu'iil). Nntiir-

forscli. Ors. 2: 402. 18;^. Typk: Trinidad, Sir^hrr 1S7.
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allied to T. mcxicana, is the same as var. rufesccns, an isotype

of which is in Leiden (Morton photograph 2292).

'^11 5a. Tectaria mexicana var. pilosula ^Morton, var. nov.
J

A var. tj'piea superfieiebus ambobus laminarum minute pilo-

sulis, pilis minutis pluriniis in quisque ai-eolis.

^\-pE : On banks at Panueo, on tbe rauifie slope of Siualoa,

Mexico, alt. 500-600 m, August 28-31, 1935, Francis ^y
.
Pcnnell

30009 (US no. 1,685,393).

AnniTioxAL specimeks examined :

Sinaloa: Mazatlun, in 1920, Ortega 6182 (US). Near Colomas, foothills

of the Sierra Madre, J. K. Base 1778 (US).

This plant is known only from three collections from Sinaloa

Avhieh differ in liaving both surfaces of the blade minutely pilo-

sulous, the hairs being numerous within each areole, this being

most conspicuous on the upper (adaxial) surface. The upper

surface in the usual plants of this species normally has, oddly

enough, a single, elongate, flaccid, jointed hair in each areole,

thus making the blade very sparsely pilose, and these hairs are

often deciduous, or perhaps sometimes absent except in the

marginal areoles. Very likely var. pilosula is a restricted local

variant.

lilTERATURE CrrED

HOLTTUM, R. E. 1951a. The Feni-geiius Pleociiemia Presl. Rehnvardtia

1: 171-189.

—
. 19.51l>. The Fern-genus Arcypteris Underwood. Eeinwardtia

1: 191-19G.

KUNZE, G. 1850. Index filieuni (seusu lati^sinio) . . . 5n hortis Europaeis

cultanim . . . Linnaea 23: 209-324.

Mettenius, G. 1858. Ueber einige Farngattungen. IV. Phegopteris und

Aspidiuni. Abhandl. Senekenb. Naturforsch. Ges. 2: 285-4-0.

t. xvii~xiiii.

Smithsonian Institution, AVashington, D.C. 20560.

AspiJlum rufescens (Mett.) Hiorou. Hedwlgia 46: 353. 1907, non Bliune

1828. Attributed to "Kaulf." in error, Aspidium rufescens Kault. in

Sieber, Syn. Fil. no 187, being a tiom nvd. in schcd.

Type: Cascade Valley, St. Annes, Trinidad, JIomlir.ski/326 {Vh).

Range: Trinidad and Colond)ia (Santa Martn, H. B. Smith 1016, bt>ityei

360, fide Hieron.).

\
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Shorter Notes

Trichomanes iiolopterum New to the United States.—
In June of 1964 I received in the mail a fern leaf and a note re-

questing an identification. I phoned Ricliard and Rhoda Stone

to tell them that they had collected a species of TricJiomanes

unknoAvn to me and surely one not previously known from

Florida. The following weekend the Stones showed me where

they had found the plant in Collier County, a few miles south

of Tamiami Trail (U.S. 41). Material collected that day was

sent to Conrad V. Morton at the Smithsonian Institution and to

Daniel B. Ward at the University of Florida. Both identified it

as Trichomanes Jiolopterum Kunze, previously known from

Cuba, Jamaica and other West Indian islands.

TricJiomanes 7ioIopteri(m differs from other Florida filmy

ferns in a number of ways. The fronds are clustered radially

on a short rhizome, are 5-6 cm long (occasionally to 10 cm),

pinnatifidj with crisped lobes overlapping each other, and bear

large sori at the end of nearly every vein. Our other filmy ferns

have fronds only 1-2 cm long, spaced distantly along a creeping,

thread-like rhizome, and bear relativelv few sori. Trichomanes

kraiisii is pinnatifid, but T. lincolatum, and T. pimctatum ssp.

floridanum both have simple fronds.

The swamp in which T. holopterum has been found is also

in sharp contrast with tlie relatively dry hammock habitat of

our other filmy ferns. The locality is cypress land that was

lumbered about thirty years ago. The two most conspicuous

trees here are Bald-cypress (Taxodhim) and Cocoplum

(Chrysohalarms), Trichomanes holopterum grows on moss-

covered logs, stumps, and tree trunks all within a foot or two

above the high water line. No real effort has been made to de-

termine the local distribution of this fern, but in the small area

where it was first found the number of plants has increased

markedly in the last two years, and recently a few plants have

been seen about a quarter of a mile away.
Specimens have been placed in the herbaria of the University

of Miami, University of Florida and the Smithsonian Tnstitu-
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tioii. Living material sent to Dr. W. H. Wagner at the Uni-

versity of Michigan has been used for chromosome and life

cycle studies soon to be published.—C. E. Delchamps, Division

of Natural Scie^ice, University of Miami, Coral Gables, Florida

33146.

Trichomanes iiolopterum in Cultivation.—I have been

trying to grow a specimen of T. holopterum collected by Dr. C.

E. Delcliamps and myself from an unnamed hammock in Collier

County, Florida, on March 26, 1966. The plant is about 11 cm

tall and has three mature and two young fronds. In nature the

specimen was barely epiphytic, as it was attached to an old

stump or log a few centimeters above the damp soil.

On the evening of March 26, the specimen was put on some

moist .sphagnum in a screwtop glass jar for the trip home. On

March 30, I transferred it to a large, lightly covered brandy

snifter. I embedded the fern on a small piece of dead bark in the

sphagnum and covered it with a thin layer of "Living Earth,"

a kind of organically enriched house plant soil. By April 7 one

frond had withered, and by April 24 all but the smallest frond

had browned along the edges. I learned from Dr. Delchamps

that adding the earth may have been my mistake; epiphytic

ferns are light feeders. It remains to be seen whether removal

of the rich soil will save the plant.— J. W. Johnston, Jr., 217

N. Wayne Street, Arlington, Virginia 22201.

AposroRY IN Pteris.—In 1919 the late Prof. William N. Steil

published a paper entitled "Apospory in Pteris sulcata L." (Bot.

Gaz. 57: 469-i82. 1919), a work which lias been often cited since

in papers dealing with apospory. The plant being investigated

was stated to be Pteris sulcata L., but there is no such species.

I wrote to Professor Steil in 1949 as to whether it was possible

after a lapse of 30 years, to establish definitely the identity of

the species studied. lie replied (March 1, 1950) :
"Please excuse

the delay in answering your letter. Tteris sulcata' should be

given as Pteris flava, native of the Philippines. Ref. Hed\vigia

55: 337. 1914. In Botanical Gardens of Berlin, Leipsic, and Kew

known as P. sulcata." This identification must be viewed with
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extreme suspicion. I think that Steil looked in SupphMuent IT

of the Index Filicum, where P. sulcata Meyen ex J. Smith (1846)

is referred to 1\ flava Goldm. on the authority of Ilieronymus

(in the ITedwigia reference cited by Steil). Tliis specie^ P. flava

is a little known plant of the Philippine Islands, considered by

Copeland (Fern Flora of the Philippines 1 : 134. 1958) as a

synonym of P. glaucovirens Goldm. I do not believe that this

species is or was in cultivation in Berlin or Kew. M3' guess is

that the plant studied was Ptcris vittata L., but this can prob-

ably not be proved at the present time. This instance points up

the desirability of keeping permanent voucher specimens for

phuits under experimental studies filed in a permaiu^nt herbar-

ium. I would guess also that the classic studies on apospory by

Goebel in 1909 which were said to be based on plants of Pteris

/

longifolia

onymus differentiated them (IledAvigia 54: 283-294, 1914), be-

cause P. vittata is much commoner in cultivation than the true

P. longifolia.—C, V. Morton, Smithsonian Institution^ Wash-

ington, P. C. 20560.

Marsilea quadrifolia L. IX Western Massachusetts.—Tlie

water clover^ Marsilea quadrifolia L., originally introduced from

Europe, is found occasionally throughout the northeastern

United States and adjacent Ontario. Miller^ noted that it is

still very local and has not become a pest of w^aterways like the

introduced flowering rush, Butonius iimhellatus^ or the water

hyacinth, Eichornia crassipcs.

The species has been found in several lakes and rivers in

eastern Massachusetts^; it first appeared in western Massa-

chusetts in Paradise Pond on the Smith College campus at

Northampton. Paradise Pond was formed by damming the

^lill Piver at a time prior to the founding of the college.

^Miller, B. A New LoeaHtv for Marsilea qnadrifoUn L. Anier. Feni J-

46: 90-1)1. 1956.

'CTiurelull^ J. R., et al. Reports of the Flora of Massaclnisetts, II-

Rhodora 35: 351-359. 1933.
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Marsilea was apparently absent from the pond in 1941 ; by 1945

it was well established next to the college greenliouses in a small

lily pool from which it has more recently been eradicated. Since

that time it has spread alonj^ the banks of the 25-acre pond and

downstream a distance of two miles along the ]\Iill Eiver to the

large marsh at Arcadia Wildlife Sanctuary.

In the pond Marsilea occupies areas of deeper water than

^agittaria and other emergent aquatic vegetation. Plants of

Lemna minor have been observed overlying the floating leaves of

Marsilea, but the water clover seems to thrive best in sites

where a gentle current carries the duckweeds away. 2Iarsilea

does not grow in the part of the pond where the currents of the

Mill River are strongest near the bank.

Abundant growth of Marsilea seems to be associated with

man-made disturbance. When the pond has been drained to re-

move Elodca and other submerged aquatics, the growth of

Marsilea has been particularly vigorous. Near Arcadia Wildlife

Sanctuary, where the presence of a dump and bull-dozing ac-

tivities have disturbed the marsh environment, Marsilea occurs

in ponds with Nvphar and other aquatic plants. In undisturbed

sites within the marsh, Marsilea is absent although its native

associates are present. The downstream dispersal is effected by

fragUKMited rhizomes and possibly sporoearps of tlie plant wliicli

are carried by the current.

Distribution upstream has been slower. By the fall of 1965,

a more or less continuous colony extended 1078 feet upstream

from the drain tlirough which the Marsilea originally was in-

troduced into Paradise Pond, In 19G4, isolated plants were

found in a small inlet near the entrance of Mill I^iver to the

pond, about 300 feet upstream from the main colony. During

1965, this colony spread downstream 134 feet, and small new

colonies appeared about 180 feet upstream.

In 1953, Marsilea quadrifolia was found in a pond on the

campus of the University of Massachusetts at Amherst; since

tl^Mi it has over-run the pond and become a serious pest.—C.

-loiiK P>uRK, Smiih College, Northampton, Massaeluisetts 01060.
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A New Locality for Lygodium palmatu:\l—I found a

mound about two feet across of this fern growing at the edge of

a thicket of Alnns incana near Taberg, Oneida County, New

York. This station is a few miles farther north than the Ly-

godium locality at Gansevoort, Saratoga County, which was con-

sidered to be the northernmost point in the range. The specimen

was growing within a few feet of a single specimen of Kalmia

latifolia and came up from the edge of a clump of Osmunda

cwnamomea. Other species growing within a fcAV feet were

Betula popiilifolia, Osmunda regalis, Onoclea se/nsihilis and a

species of Solidago which was not flowering at the time. The

area was quite damp and mossy.

Another site, near the corner of Dutherville and Salt Roads

in Oswego County, New^ York, was reported to me by Mr.

Thomas Wood, who said it w^as the source of the Lygodium he

w^as offering for sale in his wild flower catalog and that he had

removed it from a field which was subsequently plowed over.

M. DoRissE Howe, Bivision of Science and Mathematics, Vi

College of Syracuse University^ Utica^ New York 13502.

Recent Fern Literature

Spores. Ferns. Microscopic Illusions Analyzed. Vol-

ume I . . . , by Clara S. Hires. Mistaire Laboratories, Millburn,

N. J. 1965.—This is a monumental volume. It consists in larg:e

part of superb photographs of fern spores and spore-bcaring

structures as well as photographs of meticulously fashioned

models of spores and spore "tetrads." Its entire raison detre

appears to be the elaborate and detailed elucidation of three

rather obvious and well-known facts: (1) Fern spores may be

either monolete or trilete. (2) Each of these types may have a

number of difFerent appearances when viewed from different

aspects. (3) Dti)cndi]ig upon conditions of viewing as well as

freshness and turgor, the monolete and trilete spore types may



Recent Fern Literature 143

in some instances resemble each other and therefore be wrongly

classified.

The title implies that microscopic illusions exist and are

troublesome when one attempts to establish true spore shape.

It would appear that the third point mentioned above is what is

referred to in the title. It is evident^ however, that such illu-

sions and misinterpretations really pose no problems to an ex-

perienced microscopist familiar with optical sections of total

mounts and serial sections of fixed and sectioned spores. To one

Avho has devoted many yeare to studies of developmental proc-

esses of fern spores and mature spore structure, the entire ques-

tion appears minor, and scarcely justifies the publication of a

volume such as this one.

In an attempt to explain the supposed illusions mentioned

in the title, a novel approach is employed. Spores are studied

microscopically and models then constructed, based upon obser-

vations presumably subject to illusory effects. The models are

then photographed from various angles, sectioned and the sec-

tions photographed. This supposedly clarifies any illusions

roneous

a^

At least two structures described have escaped the notice of

professional and amateur botanists since the time of Hooke,

and tlieir existence is liighly problematical. One of these is the

'"nutriole," a supposedly nutritive area within the spore. The

other is the protoplasmic ^'bowl." In a quarter of a century's

study of sporogenesis and spore structure, this reviewer has yet

to see in fresh material or in serial sections of spores, either the

''nutriole'' or the protoplasmic bowl. ''Nutriole^' is an admitted

neologism, but its very existence is illusory, as is that of the

protoplasmic bowl.

In places the language ap])ears scarcely appropriate for sci-

entific publication. On page 406, we have the following:

because so many
know how

"We ciijoyed working with Dryopteris niargiualis spores becaus
little figures could be distinguished over the surface. We did not r.^.^^^^^-

to interpret them in the beginning, >>ut unines were given to each of these

t'ffect as characters that in'licato.l D. niarginalis. Some of the effects fre-
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queiitly seen are illustratea in tliese pictures, such as bind legs of a frog,

little men running, or the initial 'H\ Later they Avere interpreted in terms

of actual structure."

On pages 36 and 37 appears a totally incompreliensible sec-

tion in which spore structure is interpreted on the basis of

plastic model projections. This must be read to be appreciated.

In this same section the trilete spore Avails which partition the

spore mother cell are referred to as "spherical triangles/' in-

stead of segments of a circle, whicli they are. The spherical

triangleSj of course, are the outside spore faces of newly formed

trilete spores.

No amount of criticism of the text can detrat-t from the

breathtaking beauty of the photomierograi)hs. It should be

stated, however, that never in the history of botany, has so

much been so lavishly exptMided in an attempt to prove so little.

—XoRMAx P. Marengo, C. W. Post College of Long Island

rniversity, Grccnvale, Neif Yorl^ 11548.

Learn op Ferns AYe Crow, by Sylvia B. Leatherman and

Dorothy S. Behrends. Los Angeles, California, May 1965. 166

pp. 4^3.85. [Obtainable from Sylvia B. Leatherman, 2637 North

Lee Avenue, South El IMonte, California 01733].--This small,

tton-technical book is designed to introduce people to the pleas-

ares of growing ft^rns, both indoors atul outdoors, ami to give

detailed instructions. Although pn^pared with the climatic con-

ditions of southern Califiu-nia particularly in mind, the book

will be useful elsewhere, especially for the comments about in-

door cultivation. The su<>:i>Tstions about iirowiuir ferns in unusual_* " '» *"*o

ways, such as on ''totem poles,'' driftwood, and so forth, will be

helpful to many i)ersous. The book is primarily concerned with

the cultivation of ferns; it does not attempt to describe the many
kinds tliat are in cultivation, although it does recommend certain

ones that are particularly adapted to certain situations. There

are unfortunately a largt^ number of misspelled scientific names

and some misuses of teehnieal terms, such as "sporophyte" for

"sporeling," but these will not interfere greatly with its useful-

ness by amateurs.

—

C. V. ^L
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Asplenimn X kentuckiense on Granitic Gneiss in Georgia

Wilbur H. Duncan

The rare Kentucky Spleeiiwurt has recently been found in

Stephens County, Georgia, far south of the nearest previously

known station in Floyd County, Kentucky. Tlie fern appears

to grow in a habitat not previously reported for the species. ^Mr.

G. W. McDowell, of xisheville, North Carolina, and Mr. F. D.

Snyder, of Toccoa, Georgia, visited the new locality on 19 April

1964, and found Asplenium pinnatifidum there in crevices of

ledges and boulders bordering a relatively smooth, sloping ex-

panse of granitic gneiss. McDowell (1965) reported the find,

pointing out that A. platyneiiron also occurred at the site and that

some of the plants possibly were hybrids. I was unable to visit

the station until Mr. Snyder took me there on 31 December

1965. Unfortunately our stay was limited, but I was able to col-

lect a representative specimeii of .1. pinnatifidum for the Uni-

versity of Georgia Herbarium. In addition, the largest leaf was

taken from each of several other aspleniums that exhibited in-

teresting variations compared to the collected plant. Asplenium

platyneuron was observed in the crevices of the ledges and boul-

ders, as well as in soil in the vicinity.

At the University of Georgia the individual leaves were exam-

ined for evidence of hybridity, but lacking herbarium specimens

for comparison, T set them aside for the expected visit of Dr.

W. H. 'Wagner, Jr., in March 1966. One of the leaves was iden-

tified by Dr. Wagner as ^. X kentuckiense. We therefore ar-

ranged to visit the collection site on 26 March. On this visit we

were unable to locate the plant of A. X kentuckiense from which

I had collected the leaf. This plant had been seen in the crevice

Volume 56, No. 3, of the Jouenal, pp. 97-144, was issued October 5.

1966.
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of a south-facing ledge. I did locate another specimen of this

fern on a partially-shaded east-facing ledge in a crevice which

was oriented up and down the slope. Tliis specimen was collected

by Dr. Wagner for culture, study, and experiments at the Uni-

versity of Michigan. A graduate student (Bobby Tjane) and 1,

together with our wives, returned to the habitat on 2 April and

spent considerable time in an unsuccessful search for more speci-

mens of the Kentucky Spleenwort. A few dead plants of Asplen-

ium were seen in the crevices of the south-facing ledges. One of

these may have been the first of the two plants of the Kentucky

Spleenwort tliat were located, the plant having died during the

dry and severely cold weather that occurred between 31 Decem-

ber and the late March and early April visits to the locality.

Very small plants which were also seen in the crevices may

prove to be the Kentucky Spleenwort when they become larger,

but at present their identity is not certain.

Wagner (1954), Smith et al. (1961), and Smith and Levin

(1963) have presented data indicating that A. X kentuckiense

is a hybrid between A. pin7iatifidum and A, platynenron. Since

both of these species occur in adjacent crevices of the ledges and

boulders of the Stephens County station, an excellent opportu-

nity exists for hybridization between thorn. The identity of the

specimens of A. X kentucJdense thus is supported by the pres-

ence of the two parents. In addition the abortive spores of the

two plants are indicative of the 3:?; condition of hybrids between

the tetraploid A. piyinatifidum and the diploid A. platy-

neuron. A. X kentuckiense, therefore, remains known by sterile

plants only. There seems to be no parallel yet known in Appa-

lachian spleenworts to the hybrid species A, X ehcnoides, which

has both sterile and fertile elements.

The habitat where the specimens of the Kentucky Spleenwort

were found is unusual in that it combines the conditions neces-

sary for both parents. At other localities A, piiivatifidttm more

frequently occurs on shaded cliffs where A. platynruron is absent

or rare. At the new locality most ledges and boulders are only

partially shaded by vegetation on the surrounding relatively



ASPLENIUM X KENTUCKIENSE 147

shallow slopes. Asplenium platyneuron also seems better adapted

to other habitats, beiug more abundant in thickets, fence rows,

rich upland woods, and moist wooded ravines not far away. Tlie

conditions where the plants of A. X 'kentuchiensc were found

seem to be somewhat marginal for the two parents. However,

their ability to grow under the same combination of conditions

favored the formation of the two hybrid plants.

The general nature of the habitat Avhere the A. X J>-enfucMense

plants were found may be seen in Fig. 1. The southern exposure

of the ledge is evident, as are deciduous trees, which will provide

more shade after their leaves appear. The second plant of A. X
kentucJcieiise was found on the east face of this same ledge about

30 feet up the slope from tlie right margin of the photograph.

This locality is, of course, protected from the afternoon sun and

is partially shaded by trees earlier in the day.

Growing in the crevices of the ledges and boulders of the area

in addition to the three aspleuiums are plants of Clieilantkes

tometitosa, Campanula flexuosa, Carex sp., and Panicum sp., plus

small plants of SmUax glauea, Vaccininm arhoreum, Quernis

Montana, Pinus virginiana, and Kalmia latifoUa.

The habitat of the adjacent slopes is relatively dry. The forest

is not dense and is composed of species characteristic of poor

sites. The most abundant species are Finns virgimana, P. taeda,

Quercus marilandica, Q. movtana, Q. falcata, Carya pallida,

Nyssa sylvaUca, Diospyros virginiana, and Oxydendnm arhore-

um. The understory near the ledges includes scattered individ-

uals of Vaccinium arhoreum, Prunus anuricana, Yihurnuni

fiduhim, Amclanchicr canadensis, Rhododendron canescens,

Asimina parviflora, Callicarpa omericana, Vitis rotundifol

Vaccinium vacillans, Bignonin capreolata, Rhus toxicodendron,

Chimaphtla macuJata, Fteridium aqnilinum, Chrysopsis sp., and

Viola pedata.

The granitic gneiss rocks upon which the A. X kentucliiense

plants were found apparently represent a new type for the taxon.

Rocks at previously reported stations, when specified, have al]

been sandstone. In the original dtjscription for the taxon, based
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McCoy

as "Found on sand-stone cliffs
?j

m • Wagner (1958) summarizes

data concerning the habitats of the fern from other localities.

Collections from sandstone rocks are listed from Pike County,

Ohio, and Benton County, Arkansas. He also points out a col-

lection two miles west of Chatham, on a boulder in open woods,

Fig. 1. Granitic gneiss ledge in Stephens County, Georgia, showing

ckevices in which a. pinnatifidum and a. platyneukon occur. a. x
KENTUCKIENSE was found IN SIMILAR CREVICES NEARBY.

Pittsylvania County, Virginia. According to a recent geologic

map of Virginia (Calver, 1963), this locality is in an area of

metamorphosed sedimentary and interlayered igneous rocks, pre-

dominantly mica schists. Residual boulders in such an area are

very likely quartzites and related to, if not similar to, the sand-

stone rocks indicated eai'lier. Smith et al (19G1) describe an

additional collection from a sandstone outcrop in Floyd County,
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Kentucky. It appears, therefore, that A. X kentuckiense usually

occurs on sandstone or perhaps other types of quartzite rocks.

It is now known to occur on granitic gneiss in Georgia.

Aspleniitm pinnatifidum is known from eight other counties

in Georgia. Sandstone rocks are involved in the habitat of this

fern in three of these: Walker and Dade Counties in north-

western Georgia and Twiggs County in the inner margin of the

Coastal Plain in central Georgia. The other five counties are in

the Piedmont where the rocks are granitic. Since A. platijnetirort

is abundant in these areas it is possible that A. X kentuckiense

occurs on granite rocks at one or more other localities of the

Piedmont.

The leaf specimen of A. X kentuckiense from Stephens

County, Georgia, is deposited in the University of Georgia Her-

barium and bears the following data: Crevice of south-facing

NNE
Marsrin

Wilhur 11. Duncan 32575 and Frank Snyder. 31 December 1965.
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Notes on Michigan Pteridophytes, II

Distribution of the Ophioglossaceae

Dale J, Hagenah

/ Mich
lington, 1952) no part of the fern flora of the state has been the

subject of as much intensive study as the genus Botrychimn^

tlie Moonworts and Grape Ferns. The fact that all of the Mich-

igan species, even the supposedly rare Moonworts, are locally

abundant in suitable habitats has made possible field obser-

vation of variation within large populations. The occurrence of

many mixed populations, with from two to five species existing

together, has permitted the testing of species criteria on living

or freshly collected plants from identical habitats rather than

on pressed, dried material, a great advantage in a group such

as this where the differences between taxa are rather subtle and
are frequently lost or obscured in pressing.

As the result of these studies two taxa previously regarded as

forms by many botanists have been shown to deserve species

status, Bofrychmm minganense Victorin and B, oneidense (Gil-

bert) House, while a third which had been overlooked in recent

treatments of American ferns is now recognized as occurring

liere, B. ternatum (Thunb.) Swartz. At the same time it has

become apparent that some so-called varieties and forms are re-

sponses to environment while others appear to be merely the

youngest or oldest plants in the population. The taxonomic and

cytological phases of these studies, largely the work of Dr.

Warren H. Wagner, Jr., of the University of Michigan, have

been reported in detail in this Journal and elsewhere (Wagner,
1955, 1959, 1960a, 1960b, 1961a, 1961b, 1961c; 1961d, 1962, 1963a,

Wagner

Wa
the Michigan field trips during his Botrychium studies. In addi-

tion, my wife and I have made special efforts to find and collect

grape ferns during nearly twenty years of fern hunting. The
fact that our field books show nearly 70 localities in 39 of Mich-
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igan's 83 counties for one species, Botrychium matricariifolium

A. Braun, may serve as an indication of our success. The actual

discovery of many of these plants was made hy ilrs. Ilagenah,

and on numerous occasions I have returned from an excursion

up a Woodsia cliflf or into a Dtyopteris sAvamp to find some area

near the road hung with markers indicating the locations of one

or more species of grape ferns.

In view of the taxonomic realignments within the group and

the large number of new records available it seems desirable to

present a completely new set of distribution maps plus some

observations on variation within the species and on the ecology

and local distribution of each species. I am grateful to Dr.

Wagner for the opportunity to include many new records and

for his assistance in checking determinations of difficult speci-

mens. During the preparation of the maps I have consulted the

herbaria of the University of Michigan, Michigan State Univer-

sity, Wayne State University, Western Michigan University, the

University of Notre Dame, the University of Illinois, the Uni-

versity of Wisconsin, the Field Museum of Natural History, and

Albion College. I wish to thank the curators of these herbaria

for the many courtesies extended to me. My own collections are

deposited in' the herbarium of Cranbrook Institute of Science.

No keys are included since all of the species are described and

illustrated in the most recent regional fern guide (Wherry,

1961).

Abundance and EcoLOG-i

For many of the flowering plants, especially the more common

and showy species, there is fairly reliable information as to their

abundance at various times since botanists began to record our

local flora. But, except for Boinjclmim virginianmn, few such

observations are available for the Ophioglossaceae, for even today

the general collector tends to overlook most members of this

family because thev are so inconspicuous and because many of

their best habitats hold little attraction for the botanist looking

for flowering plants. However, by comparing my observations
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Mountains

Marquette County and the Porcupine Mountains in Ontonagon

County, with observations in second-growth woods, old aban-

doned fields, and roadside excavations, I have reached the con-

clusion that the species of this family have undergone a popu-

lation explosion since the original forests were lumbered. Much

of this population growth appears to be fairly recent because the

colonies occur on what was once farm land. Unfortunately, we

have little information about how soon a species can become

established. In southeastern Michigan many good grape fern

fields are found on marginal lands now in public ownership as

recreation or hunting areas. Although dates of acquisition can

be obtained for these tracts it is diflficult to obtain information

on how long ago farming ceased there. An extensive population

of Botrychium matricariifoJium containing plants up to nine

inches high was found in Kent County in an old field believed

to have been out of cultivation less than thirty years. Hiltunen

(1961) established a possible date for a roadside borrow pit in

Chippewa County. Botrychium multifidum, B. smphx, and

Ophioglossum vulgatum were well establisbed there twenty-five

years after the excavation was made.

At first glance the range of habitats for the family scorns

varied in the extreme, but analysis shows tliat all have one thing

in common: some type of disturbance wliich opened the area to

colonization. Many habitats show various stages of gradual re-

vegetation after lumbering, cultivation, or roadbuilding. Some

types of intermittent disturbance such as seasonal flooding seem

to favor the development of colonies of the ferns by discouraging

growth of competing vegetation. Tn virgin forests the habitats

are subject to the flow of run-oif water in ravines, to water level

changes at the edge of swamps, lakes, or seasonal ponds, and to

disturbance by travel along woodland trails. Wagner (19G3b)

has called attention to the effects of grazing by cattle, horses,

and deer; and, in fact, Ophioglossum is not infrequently found

at the edge of marshes in pasture fields. Among our best local-

ities for grape ferns are fields and orchards reverting to bram-

1
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bles, poison ivy, and small trees and shrubs. In second growth

woods the ferns especially favor former trails and roadways.

Several species frequently share the same liabitat, and dis-

covery of one of the larger species can lead to tlie finding of

others. An example is a Luce County locality where I chanced

to notice some Botrychinm multifidum, and when I bent over to

look at them I then saw some small plants of Ophioglossum.

Kneeling to examine the Ophioglossum I only then saw some tiny

plants of Botrychium simplex. All four species of the evergreen

grape ferns found in Michigan have been found in one old field

on several occasions, sometimes with other members of the family

as well.

Abnormal Plants

Most

to produce abnormal plants, with plural fertile spikes or with

sporangia borne on parts of the nonnally sterile leaf tissue.

These types of variation have been discussed in detail by Chrysler

(1926). Some examples of these forms are preserved in the her-

baria examined, including some showy specimens of Botrychium

dissectum with double or triple fertile spikes, B. disscctum with

entire pinnules on the lateral pinnae transformed to fertile parts,

and numerous examples of the smaller grape ferns, especially

B. matricariijolium and B. simplex, witli sporangia on the tissue

of the sterile segment. Three collections have been seen of large

forms of B. simplex in which there were two additional fertile

spikes produced at the bases of the lateral lobes of the sterile

segment, giving the plants three fertile spikes in all. While

names have been proposed for abnormal forms they represent

the naming of aberrant individuals from otherwise normal popu-

lations, and I have chosen to ignore them in preparing the dis-

tribution maps.

Botrychium

As now interpreted the genus Botrychivm in Michigan in-

cludes ten species : four of the Sceptridium or Evergreen Grape

Pern group (B. dissrcfum, B. multifidum, B. onexdense, and
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B, ternatiim) , five of the Euhotrychium group (B, lanceolatum,

B. lunariay B, minganense^ B. matricariifolium, and B. simplex)^

and the common B. virginianum of the Osmundopteris group.

Botrychium horeale was reported from the state in Bears Michi-
w

(jan Flora (1904), but the specimen was a misidentified B. matri-

cariifoluim, and the species was not included by Billington.

BoTRYCHiuM DissECTUM Spreug. Plate 16.

Most authors include both the highly dissected leaf form and

the "ohliquum" forms under this species, although Wlierry (1961,.

pp. 230, 232) has maintained the two as separate species while

noting that there is much intergradation between the two in the

Great Lakes region. Since many botanists segregate their col-

lections of the plants with dissected fronds from the others, I am

including maps for each. As can be seen, in most counties there

are records for both leaf forms. During our fieldwork we found

that while the "obliquum" forms are the more prevalent, careful

search of most populations will reveal some plants of the dis-

sected form. While I have seen one or two plants of the dissected

form growing alone I have never seen an extensive population

in which it was not greatly outnumbered by the "ohliquum

forms. In Southern Michigan this species, in a great variety of

leaf forms, is a common plant of old fields and second-growth

woods. Northward it becomes less frequent, and the Marquette

Countv rftcnrds frmn the Huron Mountains, are the most north-

>r

Both leaf forms wereerly known in the Great Lakes region.

found there.

BoTRYCHiuM MULTiFiDUM (Gmel.) Eupr. Plate 16

-fid

\f Mich

now appears to be purely arbitrary. During our field investiga-

tions we have seen plants varying in size from those with little

three-lobed fronds still attached to the gametophytes on up to

plants with great, fleshy, sterile fronds as much as ten inches

across. Although found throughout the state it is more common

northward, and in the Upper Peninsula it is the only common
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member of the Sceptridnim group,

BoTRYCHiUM ONEiDENSE (Gilbert) House Plate 16

This species has been assigned to both of the preceding species

as a variety, and records for it were included witli B. dissectum
in Ferns of Michigan. However, mature plants have a very dis-

tinctive look in the field, and it has now been shown to deserve

species status. It is most frequent in the southern half of the

Lower Peninsula where it seems to favor moist woodlands, al-

though it is sometimes found in old fiekls.

BoTRYCiiiUM TERXATU.M (Thuub.) Swartz Plate 17

For years all members of the Socptridium group were assigned

to this species under one or another varietal name. Wlien tliey

were then separated as species it was thought that B. tcniafum

in the true sense was confined to Japan and eastern Asia. Amer-

ican collections were referred to B, multifidum. However,

Wagner (1959) pointed out that a fern that is apparently indis-

tinguishable from the Japanese plant does occur here. He has

outlined the characters which distinguish it from the other

American species. The small, compact plants of B. fernafum

that occur in some parts of the Great Lakes region were described

as B. multifidwm t dentatum Tryon. In the living plants the

tendency for the pinnae to be concave beneath is the most

readily noticed character. As yet the distribution of this newly

recognized species is poorly known. Most collections are from

sandy soil ; in the jack pine areas of the northern Lower Penin-

sula large colonies have been found around lakes and ponds

Avhere there has been a marked drop in water levels. As in the

other members of the Sceptridium group, plants of open places

tend to be small and compact whereas in moist woodlands the

plants are larger and somewhat membranaceous.

BOTRVCHIUM LANCEOLATUM subsp. ANGUSTISEGMENTU^r (PcaSC &

Moore) Clausen .ATE

Most

Peninsula. Tliere it is most common in alluvial soil along stream

courses in ravines and other moist woodland situations. By con-
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trast the collections from Mecosta and Oakland counties in the

southern Lower Peninsula are from old fields.

BoTRYCHiUM LUNARiA (L.) Swartz Plate 17
The Moonwort, a very elusive plant in those parts of the United

States where it does occur, has been found mostly in the region
near the Straits of Mackinac^ where large areas in several coun-

ties have limestones and dolomites close to the surface. Some
rather large colonies have been found in old fields there. The
woodland form, f. onondagcnse (Underw.) Clute, is less com-

mon than the typical form.

BOTRYCHIUM MATRICARIIFOLIUM A. BraUU PlATE 17

Although known from only a few counties in 1952, this species

has been found to be widely distributed throughout the state.

It is extremely variable in size and leaf architecture, much of

the variation apparently due to age. An interesting adaptation

was noted in plants growing on the wooded lee slope of an active

sand dune near Grand Marais, Alger County. In the larger

plants, where the rhizome had been more deeply buried by the

gradual buildup of sand on the slope, the buds for the next year

had elongated as much as two inches so that in late August they

were about the same distance below the surface as those of plants

with more shallow rhizomes.

BOTRYCIIIUM MINGANENSE Vict. PlATE 18

Formerly treated as a variety or form of 5. lunaria^ by most

authors and included under that species in Ferns of Michigan,

the Mingan Moonwort has been shown by Wagner and Lord

(1956) to be a distinct species with twice as many chromosomes

as B. lunaria. It has the same habitat requirements as that

species and is found with it in many places in the limestone belt.

The most unusual locality is that in Wayne County, in the south-

eastern Lower Peninsula, far to the south of all other stations.

Although only one plant was found here originally (Wagner

62093, MICH), it was observed for several years, and now there

are two. Further search may be productive here, for parts of

Wayne and adjacent Monroe County are underlain by limestone.
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BOTRY Plate

The Little Grape Fern, despite its small size, is one of the

most variable species in the genus. While various authorities

have attempted to segregate forms or varieties based on the

shape and insertion of the sterile blade, the field botanist who

encounters a large population in Michigan frequently finds that

plants corresponding to two or more of these variants could be

selected from the assortment before him, but that the placement

of many others would be difficult. Clausen (1938) Usts four

varieties, but at the same time points out that they tend to inter-

grade. Fernald (1949) refers to five recognizable variants, but

then savs of them, ".
. . these too often seeming like responses

to environment or to be stages of development."

Ecological factors appear to influence both the leaf form and

time of appearance. As early as the middle of May Boirychium

simplex has been collected in old fields, jack pine barrens, sandy

borrow pits, and even on the shoulder of the highway, all situa-

tions which may be extremely dry later in the summer. These

early plants mature and disappear rapidly. At a location m
Berrien County where a number of plants were seen on a grassy

hillside in May no trace of them could be found a month later.

The prevalent form in these early colonies is var. simplex, with

occasional plants approaching var. compositum (Lasch) Milde,

but intermixed with them are slender plants with the sterile

blade much reduced and inserted high.

Woodland plants appear somewhat later, my ow^n collections

being as late as the first week in September. Some of these late

plants are rather lax and may even be decumbent under a carpet

of leaf mold. A frequent habitat is along the highwater mark

of seasonal ponds in low, sandy woodlands. Most of these plants

might be referred to var. laxifolium Clausen or to var. tenehro-

sim (A. A. Eaton) Clausen, but plants with blades inserted low

occur witli them. An interesting variation in the late season

plants has been found in six counties in the Upper Peninsula

and northern Lower Peninsula, most stations being in humus
in woods in the limestone belt. These plants have a very promi-
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nent fertile segment with a thick, fleshy stalk and sterile blades

variously inserted and frequently poorly developed.

In view of the great diversity within the various populations

it has seemed advisable to include all of the variations on one

map.

BOTRYCHIUM VIRGINTANUM (L.) Swartz PLATE 18

The Eattlesnake Fern, the most common member of the family,

woodland

has

of Michigan's counties, Gladwin, a county whose ferns were

poorly represented in the herbaria examined. In the Upper Pen-

insula it is sometimes found in exposed habitats as well as in

the woods. In roadside clearings and similar open places it is

more compact in form and has a firmer texture, changes similar

to those found in other Botrychiums in such surroundings. Al-

though subsp. europaeum (Angstr.) Clausen has been attributed

to the state, the Michigan specimens all seem to represent

ecoloorical variations.

Ophioglossum

Only one member of the genus is known from Micliigan, the

Common Adder's-tongue. The report of the Limestone Adder's-

tongue, Ophio(jlossum engclmannii Prantl, by Beal (1904) was

based on a misidcntificd specimen.

Ophioglossum vulgatum var. pseudopodum (Blake) Farw.

Plate 18

The Common Adder's-tongue is among the least known

of our ferns although it probably occurs throughout the state.

Usually the first plant in a locality is difficult to find due to the

way this species blends with the grasses and other vegetation,

but after the first one is noticed search may reveal scores or even

hundreds more. Om; of the interesting habitats found was an

iuterdunal meadow just back of the first row of dunes along

T-'ike Miehij^^an in Schoolcraft County where many plants in a

large colony had two fronds from the same rootstock.
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A Preliminary Review of Spore Number and

Apogamy within the Genus Cheilanthes

Irving William Knobloch^

Interesting connections exist among spore number, apogamy,

xerophytism, and hybridization. AVagner, Farrar, and Chen

(1965) summarized, in a very clear fashion, our knowledge

about spores and apogamy. We wish to paraphrase tlieir sum-

mary and add other observations: apogamy, which is known in

80 species of ferns, involves no fertilization and new sporophytes

grow out of the gametophytes as ''buds." Since there is no fusion

of gametes, the chromosome numbers of the gametophytes and

sporophytes are the same. Usually only eight spore mother cells,

instead of 16, are produced in each sporangium, and one divi-

sion each of the mother cell and of the daughter cells finally

produces 32 spores which are usually well-formed and viable.

There is a doubling of the chromosomes in the spore mother

cells prior to meiosis. After meiosis (reduction) each spore will

thus have the same number of chromosomes as that of the sporo-

phyte which produced it, and the spore will produce a gameto-

phyte with the same number of chromosomes as the sporophyte.

The presence, then, of 32 spores per sporangium is presumptive

evidence that the species involved is apogamous. The most direct

evidence of apogamy, of course, would be the observation that

the gametophyte lacked archegonia (female sex organs).

'It is a pleasure to acknowledge the aid of Miss Phyllis Frank and the

nnanoial support and encouragement of the National Science Foundation
(Grant Xo. GB.4630) and the AU-University Research Fund.
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Table 1.

Species

C. aemula Maxon

C, alahamensla
(Buckl.) Kini/e-

C. californica

(Xutt. ex Hook.) Mett

C, casianea Maxon

C. cooperae D. C. Eaton

C. rovillei Maxon

C eatonii Baker

C, feci T. Moore

C fendleri Hook.

C. horridula Maxon

C. Icaulfussii Kunze
C. lanona (Michx.)

D. C. Eaton in Torr.

C, lendigera

(Cav.) Swartz

C. leucopoda Link

C. mexicana Davenport

C, votholaenoides (Desv.)
Maxon ex Weatherby2,3

C. parryi

(D. C. Eaton) Domin

C. pringlei Davenport

C. pyrmnidalis Fee^

Collector, Nnwher and Source

Spore
Nwm'ber

Knobloc'li 2024A; Nuevo Leon, Mex.
Knobloch 1974B; Nuevo Leon, Mex.

Knoblocli 2024B; Nuevo Loon, Mex.
Knobloch 1978; Nuevo Leon, Mex.

D. K. Harvey, ace. 63-5;

San Diego Co., Cab
L. Kiefer 1182, ace. 64-9;

San Diego Co., Cab

B. Warnock, ace. 63-00;

Davis Mts., Texas
J. K. Baker, ace. 63-40D;

Carlsbad Cav. Nat. Park., N. Mex.

E. Taylor, ace. 63-18;

near La Porte, Cal.

L. Kiefer 1160, ace. 64-6;

San Bernardino Co., Cab

J. K. Baker, ace. 63-49B

;

Carlsbad Cav. Nat. Park., N. Mex.

P. Rose, aec. 04-14;
Whitehall, Montana

Knobloch 1688; El Paso Co., Texas

Knobloch 1623j Santa Catalina
Mts., Arizona

D. S. & H. B, Correll 30762,
ace. 65-1 ; Kinney Co., Texas

Knobloch 2029A ; Nuevo Leon, Mex.

Knobloch 884; (Miihuahua, Mex.

Knobloch 1950; Ironto, Va.

U. CaL Bot. Card. 58-046-1, ace. 65-2;

Sanitorio Duran, Costa Eiea

Knobloch 2025; Nuevo Leon, Mex.

Knobloch 2075; Chihuahua, Mex.

Lefebure 1284, aec. 64-51;
Hidalgo, Mex.

L. Kiefer 1180, ace. 64-4;

San Bernardino Co., Cal.

B. Lloyd 2814, ace. 63-12;
Inyo Co., Cal.

Knobloch 1809; Pima Co., Ariz.

Knobloch 2127; Durango, Mex.
Knobloch 1881; Chihuahua, Mex.
C. K. Horich, ace. 63-56;

Dept. F. Morazan, Honduras

64

64

32

32

64

64

32

32

64

64

32

32

32

32

64
64

64

64

64

32

64

32

04

32

64

32

32

32
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Spore
Species Collector^ Nvinber and Source Number

C, siliquosa Maxon Tlmrman's Garden, aec. 63-9;

Spokane, Washington 64
L, Kiefer 1461, ace, 64-19;

Humboldt Co., Cal. 64

C, tomentosa Link Knobloch 2048A; Blount Co., Ala. 32

D. Moore, ace. 64-16; Ark. 32

E. Castetter, ace, 63-60;

Carlsbad Cav. Nat. Park., N. Mex. 32

C. viUosa Knobloch 2108; Chihuahua, Mex. 32
Davenport ex Maxon

C, viscida Davenport L. Kiefer 1163, ace. 64-1;

San Bernardino Co., Cal. 32

C. wootonii Maxon^ Knobloch 169S; Santa Cataliua

Mts., Arizona 32

-Reported as apogamous by Dr. Lenette Atkinson (pers. conim. 1966),
^Reported as apogamous by Dr, Thomas Pray (pers. comm. 1965).

Occasionally an apogamous species will produce 16 spore

mother cells and 64 spores, but the latter are usually inviable.

Presumably the production of non-viable spores is due to a lack

of chromosome doubling and subsequent lack of chromosome

homology and pairing. Such spores lack the balanced number
of chromosomes and genes necessary to function properly.

In the genus Cheilanfhes, sensu lato^ the following species have

been recorded as apogamous: C. alahamensis (AVhittier, 1965),

C. hidlosa (Aleuritopteris &.) (Mathew in Fabbri, 1965), C. fari-

nosa (Manton and Sledge, 1954), C. feci (Steil, 1933), C. hirsuta

(Brownlie in Fabbri, 1965), C. sieberi (Brownlie, 1958), C. te-

nuifolia (Verma in Mehra, 1961), and C. tomentosa (AVhittier,

1965). Dr. Thomas Prav has informed me (pers. comm., 1965)

that C. myriophylla is also apogamous.

The present studv, summarized in Tahle 1, notes eleven more

presumptive apogamous ferns in tliis genus, based mostly ou

spore count. Since spores are frequently ejected from the spor-

aiigia on lierbarium sheets, only fresh material was used. Siiijrle

sporangia were crushed under a cover slip in a drop of mounting
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medium. Ten slides were made of each species. The accession

numbers are mine. Fourteen species in Table 1 have 32 spores

per sporangium and are thus presumed to be apogamous. These,

plus six others mentioned above that are not in the table, bring

the total in the genus to 20 species.

Ckeilanthes parryi has two spore counts, 32 and 64^ and pre-

sumably has both apogamous and sexual forms. No abortive

spores were noted in the 64-spored specimens. Of course, not all

apogamous species are obligately apogamous. Some species may
be in an evolutionary transitional period and may be faculta-

tively apogamous. Some 64-spored specimens of C. horriduJaj

C. lanosay C, mexicanOy C. covillei, C. aemula, and C. siliquosa

showed a tendency toward spore abortion, i.e., some of their

spores were either smaller than others or shrunken.

There are two principal cautions to be observed in interpret-

ing these data : some of the species here reported as apogamous
may be found to have sexual forms in localities other than those

listed in Table 1, or some of the 64-spored species, presumed to

be sexual, may prove to be facultatively apogamous in other

areas or under other conditions.
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Morphological and Cytological Data

on Southeastern United States Species

of the Asplenium heterochroum-resiliens Complex

Virginia M. Morzexti^

In a recent issue of this Journal, Wagner (1966) named a

new species, Asplenium heteroresiliens. This paper supplies

morphological and cytological data which support the hypothe-

sis that Wagner's species is the 5x hybrid between a 4x sexual

plant of A, heterochroum and an apogamous 3^ plant of A. re-

siliens.

I am grateful to Mr. Thomas Darling, Jr., of Washington,

D. C, who collected plants at Cat Hammock, near Sumterville,

Sumter County, Florida, and Dr. E. S. Ford, who sent plants

ft'om near Gainesville, Alachua County, and from Columbia

County, Florida, about 5 miles northwest of Iligh Springs.

These plants were received at the Botanical Gardens of the

University of Michigan and grown in the greenhouse under

optimum conditions until suitable meiotic stages developed.

Chromosome numbers were determined; other observations are

summarized in Table 1.

The Alachua County plant, identified as A. heterochroum, was

a sexual hexaploid, 2/;=216, having 64 haploid spores per spor-

angium (PL 19D; PL SOB, J). The Sumter County plant, also

identified as A, heterochroum, was found to be a sexual tetra-

ploid, 2n=144 (PI. 19C; PI 20C). The third plant, from Co-

.
^ I express thanks to Professor Warren II. Waprner, Jr., for liclp in carry-

mg out this research, which was supported in part by his National Science

Foundation Grunts 0^10846 and GB-3366.



Table 1. Comparison of Fouk Spleenworts (From Living Pi^nts Grown under Uniform Grekn house

Conditions, U.M. Botanical Gardens)

Taxon

4x A, heierochroum 6x A, heierochroum

Sowce
Sumter Co., Fla Alachua Co., Fla*

Hal it

Loaves mostly strict

(PI. IDC)

Leaves mostly strict

(PI. 19D)

Herbaceous

Leaf texture

Herbaceous

Leaf and leaflet length

Small : Ivs. to

12.5 cm; median

pinnae to 8 mm
Laminar color ("L," Villalobos, 1947)

Larger: Ivs. to 18.5

cm ; pinnae to 8 mm.

Yellow-green, more

lustrous (lightness

8-9; chromaticity

11--12°)

Yellow-groen, more

lustrous (lightness

7-9; chromaticity

11*-12'*)

Pinna tips

Truncate-dentate

(Pig. ic)

Truncate-dentate

(Fig. ID)

Angle of pivva attachments (vpper % of leaf)

Right angles Right angles

3x A, resiliens 5x A. heteroresiliens

Cheatham Co., Tenn. Columbia Co., Fla.

Older, smaller leaves Older, smaller leaves

more spreading (PL IDA) somewhat spreading

(PL lOB)

Coriaceous Subcoriaceous

Large: Ivs. to 20 cm;

pinnae to 13 mm
Moderate: Ivs. to 16

em; pinnae to 9 mm

Gray-green, dull (light- GreeUj more dull; (light-

ness 6-7; chromaticit}

7^-8^)

ness 5-8; chromaticity

70.110)

Rounded, nearly

smooth (Fig, lA)

Rounded, smooth to

crenate (Fig, IB)

Oblique Eight angles

OS
GO

O
d



Anterior piiina margins

Coarsely dentate Coarsely dentate

Anterior pinna auricles (lower % of leaf)

Weakly developed,

rounded-dentate

Petiolules (upper Ys of leaf)

Hardly visible to

naked eye; pinnae

nearly sessile

Weakly developed,

rounded-dentate

Hardly visible to

nnked eye; pinnae

nearly sessile

Soriis position (especially distal hasicopic sori)

Medial to inframedial

(Fig. IC)

Medial to inframedial

(Fig, ID)

Average number of forked veins (above the basal auricle)

0.3 (0-1)0.3 (0-1)

Jthizome scales

Short; broad base

narrowing gradually

to apex (Fl BIG)

Epidermal cell sizes (Upper; Lower)

Long ; broad base

narrowing gradually

to apex (Fl 21F)

Medium (Fh 21J

)

c. 83.9/i; c. 109.7/1

Stomate length

Short, c. 44.6;Li

Large (Fl. 21K)

c. 98.9/i; c. 145.7/A

Long, c. 51.2m

Spore length; degree of abortion

(PL 20E) 2a? spore,

c. 35^; minimal

(Fl. 20F, J) 3x spore,

c. 41m; minimal

Sporophyilc chromosome nvv\ber

2n=144 (Fl. ^OC) 2n-216 (PI BOB)

Smooth, (mainly)

undulate, or crenate

Strongly developed,

pointed, entire

Short, definite,

e. Vs-V2 mm long,

visible to naked eye

Supramedial (Fig, lA)

3.6 (2-5)

Long ; narrow entire

length, becoming

filiform (PI. 21E)

Small (FL 21L)

c. 67.0m; c. 96.3m

Very long, c. 56.2m

(PL 20G) 3a; spore,

c. 42m; eon^^iflerable

<*.>«'»2n"=lU8 (FL 20A)

Dentate to (mainly)

crenate

Somewhat developed

and pointed

Pinnae nearly sessile

Medial (Fig. IB)

1.6 (0-4)

Long; med.-wide base,

narrowing to attenuate

apex (FL 211)

Med. to Ige, (PL 21M)
c. 89.6m; e. 141.0m

Very long, c. 56.9m

(FL BOH, I) 5a; spore,

c. 47m; considerable

"2w" 180 (PL BOD)

d
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Plate 19. Fronds of: A. A. resiliens. (Cheatham Co., Tenn., Wagner
9334). B. A. heteroresiliens (Columbl\ Co., Fla.). C. 4a; A. hetero-
CHROUM (Sumter Co., Fla.). D. 6x A. heterochroum (Alachua Co.,
Fla.).
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lumbia County, was neither a sexual ix nor 6x plant, but rather

an apogamous pentaploid. Its spore mother cells, containing

180 bivalents at meiosis, formed 32 diploid spores per sporangi-

um (PL 19B;Pl. 20D,I).

It was first hypothesized that tlie apogamous 5rc A, hctero-

resiliens was the hybrid between sexual ix and 6x A. hetero-

cliroum. However, the latter tAvo plants looked very much alike

ITF^' T-^ '.^-^^^^ yi_»>i>" .v^x^ J 1 a J_".^ I ^Ji%» j4^ l J^^. . - J. ,'-^r-->-\ h*A " -J-TK^."xVd />" 4 . 1 r tf - -.-r- ^.Vf--^--- Jv ,
- --V^Vi^ Hfc--y»VS"-"^" "- ,-rcw-wjry'-' ^^c^^rr - - -jrf^r.V

k\^
. VJ-^'-'^Vr ^>^^v J^jy^fttfaawgj&w;^Av*»

Figure 1. Median pinnae of: A. A. resiliens. B. A. heteroresiliens.

C. 4x A. HETEROCHROUil. D. 6x A. heterochroum.

"n" and "2^'

morphologically except in size {PL 19G and Fi>. IC versus P/.

-Z5D and Fig. ID), whereas the former seemed to differ on gross

examination, particularly in its darker color. A study of ana-

tomical and morphological characters was then undertaken, in-

cluding those of A. resiliens, an apogamous triploid with both

108 (PL 19A), which closely resembles .4. hetero-

chroum and A. heteroresiliens.

The results of the investigation led to the conclusion that the

5a; hybrid originated as the cross between 4x A. heterochroum

and 3x A. resiliens. As shown in Table 1, Plates 19 and 20F-I,

and Fig. l, the 5a; hybrid is intermediate between the above par-

ents in growth habit, leaf texture, leaf and leaflet length, lamina

color, pinna tips, anterior pinna margins, anterior pinna auri-

cles (lower 1/3 of leaf), sorus position, degree of forking in the

sorus-bearing veins above the basal auricles, and rhizome scales.
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One of the characters of 2x A. resiliens is its large stomates,

which nearly equal those of Qx A. JieterocJiroum. Those of 4a;

A. JieterocJiroum are small. The stomates of the pentaploid are

larger than any of the above plants, being even slightly larger

than those of the sexual hexaploid. Spore characteristics {ri.

tfV H)
the spores are intermediate in size and relative convolution of

the perispore. The 2x spores of 4x A. JieterocJiroum are the

smallest, averaging 35jx in length, and have a relatively large

number of convolutions. Triploid A. resiliens spores are larger,

averaging 42/^, and are also quite convoluted. Hexaploid A.

JieterocJiroum has Sx spores similar in size to A. resiliens, aver-

aging 4:1ft, but with a much less convoluted perispore.

Not only does A. Jieteroresiliens share the morphological char-

acteristics of its parents, but it has also evidently iulierited the

apogamous life cycle of A. resiliens. Although the 32-spored

sporangia indicated this type of life cycle for the hybrid, spore

cultures were made in order to study the complete life cycle and

to confirm apogamy. Fronds were washed under violently run-

ning tap water to remove foreign spores, placed between clean

sheets of paper, and dried (away from heat) in a plant press.

The spores were then sown on agar plates containing 11/2% agar

in Beijerinck's nutrient solution. Within two weeks the spores

germinated and began to form long uniseriate filaments {PI.

21A-C). In three to four months they had greatly increased m
length and also somewhat in width. Antheridia but no arche-

gonia were observed. Sporophytes were budded off from the

lower surfaces in the proximal half of the gametophytes
;

the

distal half continued to grow, often being considerably narrower

Plate Chromosomes of: A. A. resiliexs {Wagner 93SS), 106"

+4^. B, 6x A. HETEEOCHROU
CHKOUM (UMBG, Sumter Co., Fi^i.), 721^. D. A.

^^^^^^"^"^^'^";;J
%^^:

'

21689), 17811 (c 180"). E. 2x spokes OF ix A. heterochroum. F. 3x

SPOKES or 6^ A. HETEROCHROUM. G. Bx SPORES OF ix A.
^^fJ^^^^^J f "

;^
SPORES OF 5^ A. HETERORESILIENS. I. A. HETERORESIEIENS, 32 SPORES PER

SPORANGIUM. J. 6X A. HETEROCHROUM, 64 SPORES PER SPORANGIUM.
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than the middle portion. This long* upper half was multiseriate

and appeared, under 400X magnification, to have vascular tis-

sue running through it. About seven months after the spores

were sown, clearings Avere made of 30 gametophytes, most of

which had developed tracheids (PI 2lD, E), This was true

whether or not the gametophytes had produced sporophytes. In

my opinion, the regular occurrence of vascular tissue in fern

gametophytes in positions separate from sporophytic buds is an

unusual phenomenon.

Despite the clear relationships of the species discussed here,

the situation involving other taxa in this complex—particularly

those outside of Florida—is far more complicated and will in-

volve much further study. For example, the existence of 4x and

%x A. heterochroum presupposes the past or present existence of

2x A. heterochroum. Spore measurements made on many her-

barium specimens from the AVest Indies indicate that 2x plants

of this species do exist. Also, the existence of a Qx form of A.

heteroresiliens can be anticipated. Such an apogamous hybrid

should be sought in areas where the potential parents, sexual 6r

A. heterochroum and apogamous 3.^ A. resiUens, co-exist. The

occurrence of several other genomic conditions in backcross hy-

brids can be hypothesized, and presumably they are occasionally

produced in nature.

Voucher Specimens (all in MICH) :

4a; Asplenium heterochroum: Cat Hammock, near Sumterville, Sumter

County, Florida, Xov. 12, 19C0, Thomas Darling, Jr, (UMBG).

6^ Asplenixtm heterochroum: Alachua County, Florida, Sept. 8, 1960,

E, 5. Ford (UMBG 21G90).

5^ Asplenium heteroresiliens: Columbia Count}% Florida, Sept. 8, I960,

E. S. Ford (UMBG 21689).

Plate 21. A, B. Early gametophyte stages of A. heteroresiliens.

C. Two-month old cAiiETOPHYTE of A. heteroresiliens. D, E. Game-

tophyte SHOWING location OF AND ENLARGED DRAWING OF TRACHEARY

TISSUE OF A. HETERORESILIENS. EHIZOME SCALES OF: F. 6^ A. HETERO-

CHROUM, G. 4:X A. HETEROCHROUM. H. A. RESILIENS. I. A. HETERORESILIENS.

Upper and lower epidermal cells and stomates of: J. ix A. hetero-

chroum. K. 6x A. HICTEROCHROUM. L. A. RESILIENS. M. A. HETERORESILIENS.
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Zx Asplenium resiliens: Big Marrowbone Creek, about V4. wii. E of Tenn.

Cheath

W. E, Wagner, Jr., 9S3S.

Additional specimens of Asplenium Tieteroresiliens examined:

FLORIDA. Columbia Co.: between High Springs and Fort White, on

open moist rocks in open woods, Z). S. Correll 6449A (GH) ; about 3 mi. W
of High Springs, limestone ledges, deciduous woods, B, K. Godfrey 55355

and E, Kurz (GH). Jackson Co.: Marianna Caverns State Park, on

limestone ledges in deciduous woods, E. K. Godfrey 55338 (GH) ; near

Florida Caverns State Park, on rocky ground, J. B. McFarlin 11438a

(US) ; Natural Bridge, near Marianna, on rocks, Dec. 5-6, 1934, J. K.
Small Sc Wm. A, Knight (NY); Florida Caverns State Park, locality 2,

just S of main picnic grounds, among outcroppings of Marianna lime-

stone, W. H. Wagner 62044, B. K. Godfrey, and B. S. Mitchell (MICH)

;

Liberty-Gadsden Co. Line: shaded rocks, Appalachicola Eiver, near Aspa-
laga, A. H. Curtiss 3720 (GH, NY, US, Barnard College) ; E side of Appa-
lachicola River at Aspalaga, with A. platy neuron, along tops of ''weedy"

boulders, W. H. Wagner 62084, B. K, Godfrey and B, Mitchell (MICH).

GEORGIA. "Collected on mortar between rocks of an old wall in the SE
part of the state," Boyiald BMce, Sept. 8, 1963. (according to Duncan and
Blake, 1965).

SOUTH CAROLINA. Berkeley Co. (erroneously listed as Charleston
Co. by Wagner, iu Eadford et al., 1904) : Enteric Springs, Santee Canal,

n. W. BaveneJ, 5. n. (Gil).

XORTII CAROLINA. Bladen Co.: S mi. SE of Elizabethtuwn, cal-

careous sandstone in beech woods, near Walker's Bluff, on Cape Fear
River, A. E. Fadford 6S54 (NCU). Jones Co.: io.5 mi. E of Pollocks-
ville, on consolidated nuirl rocks and ledges along Island Creek, B. K,
Godfrey 5^,^:38 and E. E. Badford (XCU) ; Marl outcrop in hardwood
forest on Island Creek, J. E, Badford 6782 and G. B. Cooley ; ibid,, A. E.
Badford 5722, 6059 (NCU) ; Limestone in woods on Reedy Creek, A. E.
Badford 5639 (NCU) ; 5 mi. S of New Bern, marl outcrop on Island
Creek, Aug. 8, 1954, SilUman & Munson (XCU). New Hanover Co.:
Wilmington, M, A, Curtis in 1831 (XCU).
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Some New Combinations in Thelypteris

C. V. Morton I

In 1959,1 I showed that Hemionifis pozoi Lagasca^ had long

been misidentified as being a species of Fleurosorus but that

actually it was the earliest name for the fern that had been

called Dryoptcr is africana C. Chr. in the Index Filieum. Tins

species belongs to Thelypteris subg. Cyclosonis sect. Leptogram-

ma (J. Smith) Morton,^ as I have classified this group. Some

workers, e.g. Alston, have considered Leptogramma as a genus,

but it seems to be no more than a section of subg. Cyclosonis

with the sori elongate and exindusiate. Such elongate sori occur

in other groups of Thelypteris (e.g. Meniscium) and in some

species otherwise typical of the section Lastrea, e.g. Dryopterts

linkiana and others, not yet transferred to Thelypteris.

The latest worker on this group. Dr. K. Iwatsuki, has treated

Lcptoqramma as Stcgnogramma Blume sect. Leptogramma,^ but

he has not adduced any convincing reasons for recognizmg

Stcgnogramma as distinct from Thelypteris. In a more recent

paper,5 Iwatsuki has summarized the characters of Stegno-

gramma as follows: "Short rhizome with well marked coUenchy-

matous tissues, the pinnate or pinnatifid fronds havmg the in-

distinct apical pinnae, the exindusiate sori elongate along the

^"s;717 nomenclature de deux Fougeres rares d'Espagne. Bull. Soe.

3t. France 106: 231-234. 1959.
2 Nov, Gen. et Sp. 33. 1816.
3 Amer. Fern J. 53: 153. 1963.

"•Acta Phytotax. Geobot. 19: 116. 1963.

^Mem. Coll. Sci. Univ. Kyoto, Ser. B, 31: 19. 1904.
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veinlets, the setiferous sporangia, and the simple setose hairs

densely throughout the plants.'^ None of these characters is dis-

tinctive or generic; short rhizomes are characteristic of most

Thelypieris, as are fronds pinnatifid at apex (With "indistinct

apical pinnae'^), setiferous sporangia are found in various un-

related species (e.g. T, concinna of sect. Lastrea and T. tetragona

of sect, Goniopterk) , and the '^setose" hairs are characteristic of

all Thclyptcris species, and are in fact one of the chief indica-

tions that Leptogramma and Stegnogranima belong with Thclyp-

tcris rather tlian an argument that they ought to be separated

from it.

The Asiatic representatives of the section Leptogramma have

been treated as distinct species, but they seem to me to be very

closely allied with typical T, pozoi (Lagasca) Morton, which

seems to be very widespread in distribution. I agree with Iwat-

suki that mollissima is best treated merely as a geographic sub-

species, and in my opinion himalaica is also merely a dwarfish

subspecies, for which the following new combinations are pro-

posed :

Thelypteris pozoi (Lagasca) Morton subsp. mollissima (Kunze) Morton,
com}), nov.

Gymnogramma mollissima Fischer ex Kunze, Linnaea 23: 255, 310. 1850,
nom. nud,

Gymnogramma totia Schleclit. var. mollissima Kunze, Linnaea 24: 249.

1851. Syntype^: Niligiri Mountains, India, Schmid-Koch 8, 79, 145;
Weigle-Schaeffer 39; and cultivated plants (or specimens) from the bo-
tanical garden in St. Petersburg.

Leptogramma moUissima Ching, Sinensia 7: 102, t, 9. 1936.
Stegnogramma pozoi (Lagasca) K. Iwatsuki snbsp. momssima K.

lAvatsuki, Acta Phytotax. Geobot. 19: 125. 1963.

In the Index Filicum Gymnogramma mollissima Fischer ex
Kunze is cited as though it were validly published, with no indi-

cation that it is a nomen nudum, Ching evidently did not see

the original publication, because he cited this nomen nudum as
the basis for his new combination Leptogramma mollissima, and
in proposing this as a subspecies Iwatsuki has done likewise.
Apparently neither Ching nor Iwatsuki saw the first valid pub-
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lication of the epithet moUissima, Avhich is as a variety of G.

totta Schlecht.j a year later than the name G. molUssima as a

species. This error is picked up in the new Supplement TV of

the Index Filicum.

Thelypteris pozoi subsp. himalaica (Ching) Morton, comh, nov,

Leptogramma himalaica Ching, Sinensia 7: 100. 1936. Type: Simla,

India, E, E, Stewart,

Stegnogramma himalaica K. lAvatsuki, Acta Phytotax. Geobot. 19: 122.

1963.

This subspecies is smaller than subsp. jnoUisshna, Avith rela-

tively broader, more obtuse pinnae. It has been supposed to be

confined to the northwestern Himalaya Mountains, but I have

seen a recent collection from southern India : Kodiakanal, 7000

feet elevation, AhraJiam 1067

The other undoubted species of Asiatic Leptogrammas are

:

Thelypteris tottoides (H. Ito) Morton, comh, nov.

Leptogramma tottoides H. Ito, Bot. Mag. Tokyo 49: 434. 1935. Type:

Mount Arisan, Taiwan, in 1912, Hayata 4' SasakL

Stegnogramma tottoides K. Iwatsuki, Acta Phytotax. Geobot. 19: 121.

1963.

Thelypteris gymnocarpa (Copel.) Morton, coinl. nov.

Dryopteris gymnocarpa Copel. in Elmer, Leafl. Pliil. Bot. 3: 807. 1910.

Type: Mount Apo, at faUs of Cati Creek, 1750 m., Mindanao, Philippine

Islands, Elmer 11508.

Stegnograma gymnocarpa K. Iwatsuki, Acta Phytotax. Geobot. 19: 122.

1963.

Thelypteris gymnocarpa subsp. amabUis (Tagawa) Morton, comh. nov

Leptogramma amahiJis Tagawa, Acta Phytutax. Geobot. 7: 76. 1938.

Type: Sate, Okinawa, Eyukru Islands, G. Koidnmi.

Stegnogramma gymnocarpa subsp. amahiUs K. Iwatsuki, Acta Phytotax.

Geobot, 19: 123, 1963.

A local subspecies, apparently confined to the Kyiikyu Islands,

where it is seemingly eommon,
Thelypteris scallanii (Christ) Morton, coml), nov.

Aspidium scallanli Christ, Bull. Soc. Bot. Ttal. 1901: 296. Type: Szech-

wnn, China, Seallan, ,q .^,

Stegnogramma sc<dhuni K. Iwatsuki, Acta Phytotax. Geobot, iv: 1.4.

1063.

U, S. National Museum, Washington, D. C. 20560.
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Nephopteris, a New Genus of Ferns from Colombia

David B. Lellingeb

Although twenty years have passed since Dr. William R.

Maxon retired from his cnratorship, reliquiae of his productive

tenure are still uncovered occasionally in the Smithsonian's

collections of ferns. Some time ago two specimens were found

in a cover labelled "Nephopteris, gen. nov. Colombia" in Maxon 's

hand; soon after, another specimen was received for identifica-

tion. Judging by the high altitude at which these plants were

collected, "Cloud Fern" is indeed an appropriate generic name.

Nephopteris maxonii Lellinger, gen. et sp. nov. Plate 22

Rhizoma repens, aliquantum contortum, 1-2 mm diam., usque
ad 2 cm longum, strigosum, frondibus in 3-4 seriebus supra
et radicibus infra instructum, trichomatibus acicularibus, recte
cylindraceis, 5-10-cellularibus, brunneis, semipatentibus. Fron-
des dimorphae, coriaceae, imparipinnatae, opacae, glabratae,
praeter stipites sparsim strigosos et nitidos, stipitibus et rhachi-
dibus teretibus, sulcatis vel complanatis, ergo rectis sive con-
tortis, brunneis, minute vittatis, maturitate fuscis, pinnis mar-
ginibus planis vel leviter revolutis, venulis flabellatis, prominulis,
nitidis, brunneis et minute vittatis ad basin, submersis ad mar-
gines praecipne in pinnis, fertilibus. Frondes steriles ad 2 cm
longae, ascendentes, rhachibus contortis, laminis 3-foliolatis,

pinnis late obovatis aliquantum irregularibus, subsessilibus, sur-
currentibus, ca. 5 mm longis et latis, pinnis torminalibus maiori-
bus quam pinnis lateralibus. Frondes fertiles (2)3.5-0 cm
longae,_erectae, stipitibus rectis, basi contortis, laminis (3)5-
foliolatis, pinnis plus minusve orbicularibus aliquantum irregu-
laribus, breviter petiolulatis, surcurrentibus, ca. 3-5 mm longis
et latis, pinnis lateralibus maioribus quam pinnis terminalibus.
Sporangia dispersa, dorsalia et subsessilia in vcnis, annulis ca.

16-cellulis, paraphysibus multicellulosis, laxis, usque ad 1 mm
longis, brunneis, sporangia obtegentibus.
Type: Paramo de Chaquiro, Cordillera Occidental, Depart-

ments of Bolivar-Antioquia, Colombia; grassy paramo, alt. 3000-
3200 m, Feb. 23, 1918, Francis W. Penndl 4.258 (US; isotype
XY). Tf actually collected near the boundarv of the two depart-
ments, then the locality presumably is about 110 km north-nortli-
wcst of Medcllin, at the soutli end of the Serrania de Ayapel.
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Type Specimen (US) of Nephopteris maxoxtt n. sp
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Paratype : Beside mule trail up the steep "Alto del Oso/' just
northeast of Cobugon, on the way to Laguna Seca, Sierra Nevada
de Cocuy, Cordillera Oriental, Dept. Boyaca, Colombia; on
peaty banks on steep, open hillside, alt. ca. 2900-3200 m, Aug.
18, 1957, P. /. Gruhl) & D. A. Guymer P.68 (US). Duplicates
are probably at BM and CGE. The collectors note that this

species was never seen elsewhere.

The two known localities for N. maxonii are about 400 km
distant and lie on a nearly east-west line in different mountain
ranges. This species may well be rather widely distributed at

high altitudes in northwestern Colombia, and, if so, has been

overlooked, probably because of its small size and the diflBeulty

of collecting in the cold, wet paramos.

It seems most likely that Nephopteris is a reduced offshoot of

Eriosorus, for it resembles that genus far more than it does any
of the genera related to Eriosorus. The soriation, rhizome and
frond indument, stipe coloration, and segment architecture of

N. maxonii all agree with Eriosorus, but the dimorphic fronds
that are not large and are neither seandent and indeterminate
nor elongate and strongly pinnate are sufficient, in my opinion,
to warrant separation of the two genera.

Department of Botany, U. S. National Museum, Washing-
roN, D.C. 20560.

Shorter Notes

Southern Records of Ophioglossum vulgatum.—In this

Journal, volume 56, p. 37, there is a report of what was presumed
to be the first find of OpJiioglossum vulgatum in Mississippi.
However, on April 8, 1922, I was visiting in that state and
chanced to enter a tract of moist pineland just east of Columbus,
Lowndes County. Growing there in the subacid, humns-rich
loam were two plants that I had seen not long before in a strik-

ingly different environment—sphagnous meadowland in northern
Vermont—namely, Ophioglossum vulgatum and the orchid Iw-
^.era austraJh. Pressed specimens were duly placed in the U. S.



Shorter Notes 183

National Herbariunij but the record was not deemed worthy of

publication at the time.

It is now realized that 0. vulgatum is divisible into multiple

infra-specific taxa, the two in the southeastern United States

having been named var. pseudopodum and var. pycnostichum.

These may of course be ignored by anyone who does not care to

undertake the observation of minor details; but science would

never advance if its devotees followed tlie path of least resist-

ance. There is an indication that the contrasted inorpliologic

features of these two varieties are correlated with geography,

climate, soil character, etc., and so their separation does seem

worth while.

My specimen (US 1,466,600) was kindly checked by Dr. Lel-

linger, who reports that while the blade-outline is somewhat

intermediate, the plants correspond more closely to var. pycno-

stichum. It will accordingly be desirable to ascertain which vari-

ety is represented by the 1965 collection in the University of

Mississippi herbarium. Interestingly enough, in the same num-

ber of the Journal (p. 34) 0. vulgatum is recorded from two

widely separated stations in Lincoln Parish, Louisiana ;
again no

varietal identification is indicated, but it should be made.

^ to the recent Ferns of Alabama,^ I noticed a curi-

ous mixup: in the text only var. pycnostichum is mentioned,

but the illustration represents var. pseudopodum. Do both grow

in Alabama or does this merely mean that the artist, not realiz-

ing the complexity of the situation, copied the figure from some

book on the ferns of one of the northern states where var.

pseudopodum grows?

Here, then, is an ecologic—geographic problem awaiting study

:

how far south does var. pseudopodum really extend, and is its

apparent restriction to rather acid soils significant or may it

sometimes enter the circumneutral soils which seem to favor the

^owth of var. pj/cnosf/c/iwm?—Edoar T. Wherry, Leidy Lab-

oratory, University of Pennsylvania, Philadelphia, Pa. 19104.

~~^an, Blanche E. Ferns of Alabama and fern allies. American Southern

Publ. Co., Northport, Ala. 1964. xxiv + 232 pp. iHustr. $7.50.
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Is TlIELYPTERTS PARASITICA IX CULTIVATION IN THE UNITED

States ?—Many of the ferns formerly placed in the genus Dry-

opteris are now properly called Thelyptcris^ among them

Dnjopfcris parasitica (L.) Kuntze, which now becomes TJielyp-

teris paralitica (L.) K, Iwatsuki.^ There are plants in culti-

vation in the United States under this name and also plants

being offered by dealers, but all that I have examined h^ve

proved to be Thehjpferis dentata (Forsk.) B. St. John. These

two species belong to one of the most difficult groups of ferns,

and tlie difficulties are not to be solved readily, for they are

inherent in the group by reason of its almost worldwide range

(the tropics of Africa, Asia, and America), its great variabil-

ity, and also probably because of extensive hybridization in

the wild.

Ching2 attempted to distinguish T. parasitica and T, dentata

by characters of the venation: Both have the lowest pairs of

veins united into an excurrent veinlet running out toward the

sinus between the lobes of the pinnae, but in T, parasitica the

second anterior vein is supposed to run to the margin above

the sinus or occasionally exactly to the sinus, but not to join

with the excurrent veinlet. But in T. dentata the second an-

terior veinlet is said to join with the excurrent veinlet. How-
ever, an examination of specimens from China studied and an-

notated by Ching does not support this distinction at all. Both

kinds of venation seem to be found in both species.

Wagner^ at first distinguished T. dentata by having the

fronds only sparsely hairy, the indusium witli very short hairs,

and the segments closest to the rhachis usually not enlarged,

but these characters do not always hold when these species are

considered in their worldwide ranges. Later, he* used addi-

^J. Jap. Bot. 38: 315. 1963.
2"A Revision of the Chinese and Sikkira-Himalayaii Dijopteris," Bull.

Fan. Inst. Biol., Bot. 4: 170-178, 204, 208. 1938. -

3"Pteri(lophyte8 of Guam," Occas. Pap. Bcrnice P. Bishop Mu8.
19: 48. 1948.

^"Ferns Naturalized in Hawaii," Occaa. Pap. Bernice P. Bishop Mus.
20: 108, 109. 1950.
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tional characters, and his treatment remains the latest study.

His key, reproduced below, may be tentatively accepted as a

working basis for distinguishing these species.

Fronds dimorphic, tlie fertile ones narrower, with more remote

pinnae, sharply distinct from and standing high above tho

more spreading sterile fronds; lamina darker green, usu-

ally chartaceous in texture, more or less short-hairy, with-

out glands below; basal pinnae 1—5 pairs, reduced in size

often to mere auricles and becoming distant; all pinnae

relatively broad, and cut usually less than half-way down

to the midrib ; anterior basal segment or lobes of the lower

pinnae not extended or but little extended and not over-

lapping the adjacent pinnae; excurrent veinlet below the

sinus formed by the basal pair of veinlets plus one or two

more distal veinlets; indusium sparsely short-hairy.

T. dentata (Forsk.) E. St. John

Fronds uniform, the fertile fronds of nearly the same shape as

the sterile ones, but many fronds incompletely fertile, the

sori in these paired at the bases of the segments; lamina

pale green, membranaceous, densely long-hairy, often with

dark-orange glands on the lower surface ;
basal pinnae of

the same size as those above or only slightly smaller;

pinnae all narrower, and cut usually half-way down to the

midrib; anterior basal segments of the lower pinnae ex-

tended, often overlapping the rhachis or the lowest seg-

ments of the adjacent pinnae; excurrent veinlet formed

only by the basal pair of veinlets, the next veinlets ending

at the margin above the sinus ; indusium densely long-hairy.

T. parasitica (L.) K. Iwatsuki

It would be interesting to me to know if plants corresponding

to the characterization of T. parasitica given above are really

in cultivation in the United States. They would be expected

outdoors only in southern California or perhaps in southern

Florida.—C. V. Morton, Smithsonian Institution, Washington,

J). C. 20560.
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ASPLENIUM SERRATUM IN SoUTH FLORIDA. OllC of the HlOSt

impressive ferns to be found in South Florida, in my opinion,

is Asplenium serratumy one of the so-called BirdVnest Ferns.

I grow this strikingly attractive plant in my garden, and have

in relatively recent times had the pleasure of observing it in

the wild.

In this southern part of peninsular Florida, Asplenivm ser-

ratum occurs primHrily as a true epiphyte, perched on mossy,

frequently horizontal branches, oftentimes in close proximity

to Campyloneurum pJiyUitidis. Ten or fifteen years ago it

was reasonably common in certain selected localities, even in-

eluding a couple of the hammock formations within the city

limits of Miami, But the inexorable advance of the bull-

dozer coupled with over-zealous amateur (and commercial)

fern collectors have made it now a distinct rarity hereabouts.

For instance, in Matheson Hammock, a jungled area adjacent

to our wonderful Fairchild Tropical Garden, this Aaphnium in

former days could readily be seen on many of the large trees of

Live Oak {Qnercus virginiana) and Mastic {Sideroxylon foeti-

dissimum) from the main trails w^hich traverse this protected

park. But recent search has disclosed only a half-dozen or so

specimens still remaining, and these, fortunately, are well hid-

den from the casual visitor's view.

The vivid, glossy, bright-green fronds of this fern form a

neat ascending vaselike specimen, much less dense than its Old

^Yorld ally Asplenium nidus. They may, in exceptional cases,

reach lengths in excess of two feet, though they are generally

considerably shorter. The new fronds appear from the center

of the plant in a single flush of growth, and expand with re-

markable rapidity.

I keep this glorious fern rather firmly potted in a mixture
of osmunda and shredded tree-fern fiber, much like that uti-

lized for orchids and bromeliads. Rather deep shade seems es-

sential, and constantly moist conditions are apparently obliga-

tory as well Periodic applications of an organic fertilizer

have proved to be beneficial.
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Though Asplenium serratiim is widespread in the American
tropics, it appears infrequently in cultivation. This is regret-

table, since it is a spectacular fern of easily-met cultural needs

that would grace any collection of ferns.

—

Alex D. Hawkes,
P. 0. Box 435, Coconut Grove, Florida 33133.

Notes and News

Extra Copies of the Fern Bulletin.—Professor W. W.
Judd, Department of Zoology, University of Western Ontario,

London, Ontario, Canada, has 36 issues of the Fern Bulletin,

predecessor of the American Fern Journal, for sale at one

dollar each. The issues are: vol. 5 nos, 1, 2, and 4, vol. 6 no. 4,

vols. 9-12 nos. 1-4, vol. 13 nos. 1-3, vol. 14 nos. 3 and 4, vol.

15 nos. 1 and 2, vol. 16 no. 2, vol. 17 nos. 2-4, and vol. 18 nos.

1-4. Anyone wishing to fill gaps in his own library should write

to Professor Judd directly.—D.B.L.
A New Fern Garden on the Canary Islands.—In 1965, at

Tafira Alta (Las Palmas de Gran Canaria, Canary Islands,

Spain), a new private fern garden was founded, called the

"Pteridarium E. B. Copeland.'' It was begun with native plants

and other locally obtained species. Thanks to the generous pro-

vision of numbers of living plants from Kew Gardens and from
the Botanical Gardens of Berlin, Antwerp^ Leiden, Mihichen,

and Tubingen, as well as from some commercial nurseries in

Spain and The Netherlands, the number of species grown suc-

cessfully in 1966 has risen to about two hundred, plus some

varieties and cultivars. This number includes both true ferns

and fern-allies. The plants are growing in a warmhouse and a

eoolhouse as well as out-of-doors.

The "Pteridarium E, B. Copeland," honoring the memory of

the great American pteridologist Edwin Bingham Copeland

(1873-1964), is a purely private foundation. Its purpose is the

development of a small but specialized botanical garden for the

preservation of certain species, the study of adaptation of

plants, and to provide our visiting students of ferns with as

^ueh material as possible from living plants. After 1967 it is
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intended to begin a regular spore exchange with other institu-

tions. In the meantime, because the number of available spe-

cies is still limited, any contributions of spores or living plants

will be much appreciated. Tafi

Alia, Las Palmas de Gran Canaria, Canary Islands^ Spain.

Recent Fern Literature

The Pteridophyta of Taiwan, by Charles E. DcVol. Tai-

wania 10: 89-104. 1964; 11: 41-55. 1965.—Dr. DeVol has spent

many years in the study of the ferns of China and Taiwan

[Formosa] and has now begun the publication of a comprehen-

sive treatment of the species of Taiwan. The first part is

mostly devoted to a general key to the genera and an account of

the single species of Equisetum occurring in Taiwan. The second

part deals wholly with the genus Lycopodnim^ of whicli 20

species are recognized. The species are keyed, briefly described,

and mostly illustrated with line drawings. A serious short-

coming from a scientific point of view is the omission of refer-

ences to the original publication of the species ; on the contrary,

the references are "those most easily accessible to our students,"

a procedure that might be justified if the work is to be used only

as a manual for students in Taiwan but not for a work for gen-

eral use. Even students will need to have the original citations

available at least for knowing the date of publication, even

though the original books are not locally available. A usage I

do not understand, and which is presumably an error, is the

adoption of the name Lycopodium laxum Presl, which dates

from 1825, and the reduction to synonymy of L. carinatum

Desv., which dates from 1813 (erroneously stated as 1823 by

DeVol) ; it may be that he intends L. carinatum sensu authors

not Desvaux. Although correctly cited in the bibliography as H.

Nessel, this monographer of Lycopodium is cited in several

places in the text as "Nessler." However, these small inaccur-

acies will not detract seriously from the value of the work,

which will be considerable when completed.—C.V.M.
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Pellaea wrigiitiaxa in North Carolina and the Question
OF ITS Origin, by W. H, Wagner, Jr. J. Elislia Mitchell Sei.

Soc. 81: 95-103. 1965.

—

Pellaea ivrightiana lias not been known
previously east of Texas, and consequently tlie discovery of it in

Nortli Carolina recently is rather surprising. The author be-

lieves that the Carolina population is a "relict of an ancient

center of origin." I would not rule out myself the possibility of

an intentional or accidental introduction in fairly recent times.

The Carolina population is tetraploid, and is considered to have

arisen by hybridization between P. longimncroymia and P. terni-

folia, with a subsequent doubling of the chromosomes; thus it

should be regarded as a species and not as a variety of either of

the two species mentioned above,—C. V. ^I.
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Actiniopteris, 83
Actiniopteridaceae, 83
Adiantaceae, 83, 84
Adiantura, 92; capillua-veneris, 20; jor-

danii, 20; pedatum, 20, 33. 52, 79, var.
aleuticum, 20, 53, 55

Additions to the fern liora of Mississippi,

37
Aleuritopteris bullosa, 165
Allison, Benjamin R. Ralph C. Benedict

1683-1965, 1

Auapeltis, 117
The Anatomy of Oystodium, 97
Anemia 58 ; sect. Adetostoma, 58 ; bran

degeea, 58; cltnata, 58-60; subg. Cop-
tophyllum, 58; flexuosa, 58. interme-
dia, 58; sniithii, 58; tomentosa, 58

An Annotated List of the Pteridoph3ies
of San Luis Obispo Countv, Caliiornia.
17

Apospory in Pteris. 139
Arcypteris, 120
Aspidium, 120, 135; bifidum, 130; cicu-

tarium, 133. 135; dilaceratum, 133,
136; fraxinifolium, 130 ; heracleifolium,
124; latifoiium, 133, 135, var. rufes-
cens 13 6, 137; lonp:ifolium, 130; ma-
crophyllum. 129, 130, vur. biolleyanum.
131, var. puberulum, 132; martini-
cense, 129, 130, var. puberuhim, 132;
minimum, 127 ;

plantnj?inoum, 122

;

plumieri var. brasiliense, 131; puberu-
lum, 132; rufescens, 137; scallanii,

179; sinuatum, 123; trifoliatum fsub-
sp.] heracleifolium, 124, [subsp.] mini-
mum, 127

Asplenium, 11, 105, 186; bra:lleyi, 78,

90, 92; cryptolepis, 85; X ebennides,
146; X gravesii. 78; beterocliroum, 11,

13, 15, 16, 167, 175; heterochroum X
resiliens, 12, 16; hetcrorcsiliens, 12-16,
167-176; X kentuckiense. 145-149;
niontanum, 78; nidus, 186; pinnatifi
dum, 37, 78. 92, 105, 106. 145, 146,
149; platyneuron, 33, 34. 57. 92, 145-
147, 149, var. bacculuni-rubrum, 57;
resiliens, 11, 13, 15, 16, 57. 90, 92.
167-176; rhizophvUum, 92; serratum,
186. 187; trichomanes, 11, 12, 16, 92;
X trudellii, 78; viride. 53. 55

Asplenium X kentuckiense on Granitic
Gneiss in Georgia. 145

Asplenium serratum in South Florida, 186
Athyrium alpestre, 85, var. americanum

54; fiUx-femina. 33, 34, 92, var. as
plenioides, 77, var, californicum, 20
var. rubellum. 78, var. sitchense, 20
51 ; pycnocarpon, 92 ; thelypterioides
33, 92

Azolla caroUniana, 56. 57, 78, 92; fiHou-

loides, 24: mexicana. 78

Bathmium, 120. 131; heracleifolium,
macrocarpon. 123; plantagineum,
sinuatum, 123, 124

124;
122;

Behrends, Dorothy S. (see Leatherman.
Sylvia B.)

Blechnum occidentale, 56, 57; spicant,

49, 52
Botrychium, 86, 105, 150, 153; biterna-

tum, 76; borale, 155. var. obtusilo-

bum, 53: dissectum, 76, 104, 105, 153,

155, 157, i. dissectum, 154, f. ob-

liquum, 154, var. oblitiuum, 33, 34, 76,

92; lanceolatum, 155, subsp. angusti-

segmentum, 156. 157 ; hmaria, 155,

156, 159. f. onondagense, 159; matri-
cariifoiium. 105, 150, 152, 153, 155.

156, 159; minganense, 105. 150, 155,

158, 159; multitidum, 152, 153-155.

157. f. dentatum. 157. var. interme-

dium, 155; obliquum var. tenuifolium,

76; oneidense, 150, 153, 154, 157:

simplex, 152, 153, 155, 158. 160, var.

oompositum, 160, var. simplex, 160,

var, tenebrosum, 160 ; ternatum, 150,

155-157; virginianum. 33, 34. 92, 151.

155, 158, 161, subsp. europaeum, 161

Burk, C. John. Marsilea quadrifolia L.

in Western Massachusetts, 140

Camptosorus rhizophyllus, 101. 102
Campyloneurum, 115. 117; costatum 117;

latum, 117: phyllitidis, 186
Cardiochlaena. 120, 131; pilosa. 132

Ceratopteridaceae, 83, 84

Ceratopteridales, 84
Ceratoi>teris, 84 ^ . . „ - .

A Checklist of Ferns in Lincoln Parish

Louisiana, 33
Cheilanthes, 41, 165: aemula, 164, 166*

alabamensis. 164, 165; bullosa, 165:

cahfornica, 22, 164 ; carlotta-hauiae.

22; castanea. 164; cleve'anlii, 23;

cooperae, 23. 164; covillei. 23. 164.

166; eatonii, 164; farinosa, 165; feei.

90. 92, 164. 165; fendleri, 164; gra-

rillima, 53; hirsuta, 165; hornlula,

164, 166; intertexta, 23; kaulfussn,

164; lanosa, 92, 164, 166; lendigera,

164; leucopoda, 164; mexicana, 164.

166- myriophylla. 165; notholaenoitles.

164; parryi, 164, 166; pringlei, 164:

pyramidalis. 164; sieberi, 165; sih-

quosa, 22, 23, 165. 166. f. carlotta-

halliae, 22, 23; tenuifolia, 165; tomen-

tosa, 165; villosa, 165; viscida, 16o;

M*ootonii, 165
, ,.

Chromosome Studies in the Polypodiaceae,

113
Crepidomanes latealatum, 69, 73, 74

Cryptogramma acrobtichoides, 50. 52

Crvptogrammaoeae. 83
Cryp<<5^">»-us. 67, 92

^

Ctenopteris. 65. 66-68; J^^^^^^^Jl]
monicoma. 6 7 ;

papiUosa, 66 ,
rules

cens. 66; venulosa. 66, 68

Cyatheacpae, 100
Cyelosorus. 177
Cystoptena bulbifera. 78; dickieana 86.

fragilis, 24, 33, 34, 52, var. protrusa.
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78, f. simulanB, 78 ; X tenneRKPPnsis,

78
Cvstodium, 97, 99, 100: RorhifoUum, 97.

99

Darling, Thomas, Ji-. Nortln»est Taca-
tions, 49

Davis, Bill D.. and S. N. Postlethwait.
Growth of Pteridium aquilinum (L.)
Kuhn Gametophytes in Submerged Cul-

ture, 108
Delchamps, C. E. Trichomanes holopterum
New to the United States, 138

DeVol. Charles E. The Pteridophyta of

Taiwan (rev.), 188
Dioksonia, 97. 100
Dictyopteris, 120
Diplazium. 41
Drynaria quercifolia, 118
Dryomenis, 120; plantaginea. 122
Dryopteris, 66, 85, 86, 120, 131, 143,

151; africana, 177; arguta, 20; X
boottii, 77, 85; campyloptera, 86; cris-

tata, 77; frasrans, 50; e-ymnocarpa,
179; intermedia, 77, 86, 92; linkiana.
177; ludoviciana, 57; marginalia, 92,
143; ore^ana, 52; oreopteris, 55; par*
asitica. 184 ; simulata, 85 ; spinulosa,
77» 86; X triploidea, 77

Duncan, Wilbur H. Asplenium X ken-
tuckipnse on Granitic Gneiss in Geor-
gia, 145

Equisetum, 108, 188; arvense, 25, 79,
92; ferrisiiii, 25; fluviatile, 79, 85:
funstonii, 25; hyemale, 25, 90, 92, var.
affine, 25; kantsanuin, 25; liniosum, 85;
laevigatum, 25; X litorale, 79; tel-

niateia, 24
Eriosorus, 182

Fern and Shade Plant Show-, 38
Fern Records for Echols County and tlie

State of Georgia, 55
Ferns \e\v to Illinois, 76
Flore Laurentienne (rev.), 84
Foster, F. Gordon. Thp Gardener's Fern

Book (rev.), 81

81The Gardener's Fern Book (rev.).
Goniophlebiuiu, 115; distans, 117
Grammitis, 67, 68
Growth of Pteridium aquilinum (L.)
Kuhn Gametophytes in Siibmeruea Cul-
ture, 108

Gymnogramma mollissima, 178. 179; tot-
ta, 179, var. mollissima. 178

Gymnogrammaceae, 83

ITaffenah, Dale J. Notes on Michigan
Pteridophj-tes, II. Distribution of the
Ophiog!ossareae, 1 50

Harms, Vernon L. Isoj:tt\s ecltino.spnra
var. braunii in Interior Alaska, 29

Ilawkes. Alex D. Asplenium serratuiii in
South Florida. 186

Hemionitis pozoi. 177
Hires, Clara S. Spores. Ferns. Microscopic

Illusions Analyzed. Volume I, Varied

(h'oupp Introduce True Ferns through
Spore Tetrad Structure (rev.), 82, 142

Hoover, Robert F. An Annotated List of

the Pteridophytes of San Luis Obispo
County, California, 17

Howe, M. Dorisse. A New Locality for

Lygodium palmatum, 142
Hymenophyllaceae, 69
Hynienophyllnm exsertum 69 ; scabrum,

71 ; simonsianum. 69, 71. 74 ; tun-

bridgense, 71

The Illustrated Flora of Illinois, 37
Illustrations of Transient Fern Forms,

101
Isoetes echinospora var. asiatica, 29, 30,

var. braunii. 29-32. subsp. maritinia.

31, var. maritima, 29-31. subsp. muri-
cata, 31, var. truncata, 29; nuttallii.

25, 26; orcuttii, 26
Isoetes eclunosi)ora var. braunii in In-

terior Alaska, 29

Johnston, J. W., Jr. Trichomanes holop-

terum in Cultivation, 139

Knobloch. L W. A Preliminary Review of

Spore Number ani Apogamy within the

Genus Cbeilanthes, 163; A Selaginella

New to Mexico and T\\'o New Stations.

36
Krechniak, Helen Bullard. Native Ferns

in a Tennessee AVild Garden, 26
Kuukel, G. A New Fern Garden on the

Canary Islands, 187

Lastrea, 177
Learn of Ferns "We Grow (rev.), 144
Leatherman, Sylvia B. anl Do^-othv S.

Behrends. Learn of Ferns We Grow
(rev.), 144

Lellinger, David B. Nephopteris, A new
Genus of Ferns from Colombia, 180

Leptogranima, 177, 178; amabilis, 179;
hjnialaica. 179; mollissima. 178 ;

tot-

toides, 179
Llavea, 83
Lutes. Dallas D. (see Maples, Robert S.)

Lycopoliuin, 188; adpressuni, 57; alope-

curoiies, 57; carinatum, 188; caro-

liniauuni, 57; laxuni, 188; lucidulum.

91; poropliilum, 91, 92; prostratum. 57

Lvgodiuiii, 142; japonicuni, 33. 57; saliCJ-

folium, 79-81

Maples, Robert S., Jr., and Da'las D.

Lutea. A Checklist of Ferns in Lincoln

Parish, Louisiana, 33
Marie-Yictorin, Fr. Flore Laurentienne.

2nd ed. (rev.), 84
Marsilea, 141

;
qnadrifo!ia. 140, 141

;

vestita, 24
^

Marsilea quadrifolia L. in Western Mas-

sachusetts, 140
Matteuccia, 85
Mecodium badium. 69, 75; exsertum, 69,

70, 72
Meniscium, 177
Merinjriuui e.lentnluiu. 60
Merinthosorus drynarioi'es. 118
The Mexican Species of Tectaria. 120
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Mickel, John T. A New Species of Aneniia
from South America, 6S

Microgramma 117; owariensis, 117; va-

ciniifolia, 117
Microsorium, 115, 118
Mittra, D. (see Sen, U.)
Mohlenbrock, Robert H. Ferns New to

Illinois, 76; The Illustrated Flora of

Illinois, 37
Morphological and Cytological Data on

Southeastern United States Species of

the Aspleniuni heteroehrouin-resiliens
Complex, 167

Morton, C. V., Apospory in Pteris, 139;
Is Thelypteris parasitica in Cultivation
in the United States?, 184; The Mexi-
can Species of Tectaria, 120; Some
New Combinations in Thelypteris, 177;
The Use of Climbing Fern, Lygoiium,
in M'eaving, 79; The Validity of the
Generic Name Ctenopteris, 65

Morzeuti, Virginia M. Morphological an<l

Cytological Data on Southeastern
Unitel States ST»ecies of the Aspleniuni
heterochroiini-resiliens Complex, 167

Native Ferns in a Tennessee "Wild GHr-

^ den, 26
Natural Apospory in Pteridium?, 61
Negripteridaceae, 83
Ncphopteris, 180; maxonii, 180-182
Nephopteris, a New Genus of Ferns from

Colombia, 180
N"ephrodium, 131 ; macrophyllum var.

hirsutum, 132, var. pilosum. 132. var
viviparum, 131

Nephro'epis, 2, 120
Some New Combinations in Thelypteris.

177
A New Fern Garden on the Canary Is-

lands. 187
A New TiOcalitv for Lvgo liuni iialmatum.

142
A New 5=!pecie8 of Anemia from f^onth

^ America, 58
Norsworthy, Junnita. Fern Records for

Echols County and the State of Geor-
gia, 55

Northwest Vacations, 40
N'otes on Michigan Pteridophytes, IT.

Distribution of the Oplnog'.ossaceae,
150

Olson. Bee. Fern and Shade Plant Show,
38

Onoclea sensibilis. 33, 34, 57, 92, 103.
142. f. obtusilobata, 103

Onychium, 83
Ophioglossum, 152, 161; engelmannii.

161; nudicaule. 57; petiolatum, 57;
vulgatum, 33. 34. 37. 152. 182. 183.
var. pseudopodum, 158, 161. 183, var.
Pycnostichum 183

Osmunda cinnamomea. 33, 34. 57, 92,
142; regalis. 57, 92. 142. var. spec-
tabilis, 33, .^

garkeria. 84
t'arkeriaceae, 83, 84

Pellaea. 85: andromedifolia, 21, var. pu-

bescens. 21; atropurpurea, 92: compnr-
ta, 22; densa. 53; glabella, 85: longi-

mucronata. 189; mucronata, 21, 53,

var. californica. 22: ternifolia. 189;
wrightiana, 189

Pellaea wrightiana in North Carolina and
the Question of its Origin (rev.). 189

Phegopteris, 66; dryopteris. 50. 55; poly-

podioides, 55
Phymatodes, 115, 117
Pilularia americana, 24
Pityrogranmia triangularis, 18, 53, var.

semipallida, 19. var. viridis, 19. subsp.

viscosa, 19
Pleocnemia, 120
Plpopeltis. 117
Pleuromanes kurzii. 69, 73

Pleurosorus, 177
Podopeltis, 120; sinuata, 123
Polvpodiaceae. 113
Polvpodium. 41, 65. 117; angustifoUum.

115; angustum. 115: caUfoT-mcum. 18.

118, var. kaulfussii, 18; celebicum, 65;

cicutarium, 133 ; cordifolium, 124

:

sect. Ctenopteris. 66, 68: expansum.

129, 130: feei, 115; fraxinifolium.

1 17 ; fuscatum. 65; sect. Goniophle-

bium. 130; hastatuui. 130; lachmf^-

rum, 117; latifolium, 122: leucorhi/on.

115. 117; lobatum, 127-129: lycopo-

dioides. 117; menisciifoliuni. 130; mol-

licomum. 65; nutans. 65; obliquatum.

65- sect. Phegopteris, 66: phylhtidus.

117; planta^ineum. 122: plebeium,

117; plectolepis, 117: polypodioides.

33, 35. 57. 92; ptilorhizon. 118: rho

dopleuron, 118; rosei. 118: scolopen-

dria 118: scouleri. 18: subfalcatum,

65- 'thvssanolepis. 118: trichomanoi:^es.

68; variolatum. 130; venulosum 6.>.

66, 68: vitiense, 118:_ vulgare, 66. 68.

92, var. occideutale. 50, 52

Polvstichum, 3, 53. 120; arro.tichoides.

33 92; aculeatum, 3; andersonii, oJ.

54'; dudleyi. 21; haleakalense^ 21:

kru^kebergii, 4. 7-10: lemmonu ^ .

o3 ;

lonchitis, 7-9. 52, 53, 85; mohrioidea.

5 7-9; munitum. 9, 21, 49. 53 subsp.

curtum, 21; scopuUuum 5, 7-10. od

F»ostlethwait, S. N. (see Davis, Bill D.>

V Preliminary Review of Spore Number

and Apogamy within the Genus Chei

lanthes. 163
Prosaptia. 67, 68

Pteretis, 85
Pteridaceae, 83
Pteridales, 83 .-.no tna
Pteridium, 61; aquilmum 18. 92. 108.

112 var. latiusculum, 57. t)l. ^ ** "^ai^-

pseudocaudatum. 33. 35. 77. var. pu-

bescens, 19
\ 1 a«

The Pteridnphyta of Taiwan (rev.). 18»^

Pteria flava, 139 : «\«^*^?'.!f
^^^^

longifolia. 140; sulcata, 139, 140. vit

tata. 56. 57. 140

Ralph C. Benedict 1883-1965. 1

n-J, A. R. and P. Sriyastava, Studio, on

Indian Hymenophyllac«>ap. tart Mil-
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Contributions to our Knowledge of

Mecoiium exsertuni (Wall.) Copeland.
69

R^'yort of: Auditing Committee, 44;
Fern Foray, 89; Judge of Elections,

44; Librarian and Curator. 45; Presi-

dent, 39; Retiring Editor. 87; Secre-
tary, 40; Spore Exchange, 46; Treas-
urer, 11

Sagenia, 120, 129, 131; lobata, 127:
mexicana, 133; rufescens. 136

Selaginella apoda, 57, 92; bigelovii, 25:
mutica var. mutica, 36; pallescens, 36;
rupestris, 91, 92; rupincola, 36

A Selaginella New to Mexico an 1 Two
New Stations, 36

Selliguea, 115
Sen, U. and D. Mittra. Tlip Anatomy of

Cystodium, 97
Siuopteridaceae, 83
Sorsa, Veikko. Chromosome Studies in the

Polype Haceae, 113
Southern Records of Ophioglossum vulga-

tum, 182
Spores. Ferns. Microscopic Illusions Ana-

lyzed. Volume I, Varied Groups fntro-
duce True Ferns through Spore Tetrad
Structure (rev.), 82» 142

Srivastava. P. (see Rao. A. R.)
Stegnogramma, 177, 178; gymnocarpa.

179, subsp. amabilis, 179; himalaica,
179; sect. Leptogramma, 177; pozoi,
178; scallanii, 179; tottoides, 179

Studies on Indian Hymen ophyllaceae,
Part VIII, Contributions to our Knowl-
edge of Mecodium exsertum (Wall.)
Copeland. 69

136;
hera-
var.
126,
129,

Tectaria, 120, 129, 135; cicutaria,
dilacerata. 127, 133, 135. 136;
cleifolia, 121, 126, 128, 129.
heracleifolia. 126, var. maxima,
var. trichodes, 126; incisa, 121.
130, 132, 133, var. pttosa, 132. subsp!
transiens, 121, 133, f. vivipara, 131;
latifolia. 133; lobata, 121, 127. 129;
martinicensis var. piloaa, 132; mexicana,
121, 136. var. pilosula, 137; minima,
127, 129; plantnginea, 121, 122, var.
confluens, 123. var. macrocarpa, 123.
124, var. plantaginea, 124; trifoliata.

?. uyciosorus, iv / ; oeniaia,

195; sect. Goniopteris, 178;
a, 179. subsp. amabilis, 179;

124, 126, var. heracleifo'ia, 124, var.

minima, 127 ; trinitensis, 136
Thelypteris, 66, 85, 177, 178; concinna.

178; subg. Cyclosorus. 177: dentata,

57, 184,
gymnocarpa
hfxn^onoptera. 33, 35, 92; sect. Las-

trea. 177: sect. Leptogramma, 177:
normalis. 33, 35, 57; ovata 57; palus-

tris. 92, var. pubescens, 57; parasitica.

184, 185; pozoi, 178. subsp. himalaica,

178, 179. Bubsp. mollissima, 178; scal-

lanii, 179; tetragona, 178 ; torresiana.

56, 57; tottoides, 179
Is Thelypteris parasitica in Cultivation in

the United States ^ 184
Tricliomanes boschianum, 91,

terum, 138, 139; krausii,
latum, 138; puuctatum var.
1 38 ; reniforme, 75

Trichoma nes holopterum in

139
Tricbomanes holopterum New

United States, 138
Two New Species of Ferns from thn

United States, 3

92 ; holop
138; lineo

floridanum,

Cultivation.

to the

The Use of the Climbing Fern, Lygodium.
in Weaving, 79

The Validity of the Generic Name Ctenop-

teris. 65

^Vaguer, \V. H., Jr. Illustrations of Tran-

sient Fern Forms. 101; Pellaea w^rlght-

iana in North Carolina and the Ques-

tion of its Origin (rev.), 189;^ Two
New Species of Ferns from the Lnited

States, 3
Wherry. Edgar T.. Southern Records of

Ophioglossum vulgatum. 182
Whittier, Dean P. Natural Apospory in

Pteridium i, 61
Woodsia. 85, 161; ilvensiR, 50: obtusa.

33, 85. 92; scopuliua, 53
Vittariaceae, 83
Woodwardia areolata. 33, 35, 57 :

nra

briata. 19. 53; virginica. 33, 35* 54

Xipbopteris. 67, 68

Errata

Page 97, line 12: For "Sen, 1965" read "Sen, 1966."

Page 101, line 13: For "Sen, U, 1965. . . ." read "Sen U. 1966

18(1,2): 26-34.''

Page 117, line 18: For *'vnrcinufolium" read ''vaccbnifofinr -

Page 128, line 12: For "2.4-2.7 mm'' read "2.4 2.7 cm."

>
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Mecodium wri

T. M. C. Taylor

Almost as a footnote the following appears in the Bryologist

for 1958: "In this hyperoceanic region (Queen Charlotte Is-

lands) I collected, in one locality, the fern Mecodivm wriglxtii

(v.d. Bosch) Copeland known before from Japan, Korea and

Saghalin, and the first representative of the Hymenophyllaceae

ever found in western North America" (Persson, 1958). Iwatsuki

(1961) confirms this identification and briefly discusses the gen-

eral habitat and distribution of the species. Specimens of Me-

codium wrightii collected by my bryological colleague, Dr. W. B.

Sehofield, are the basis for the following notes and observations.

The sporophyte of this fern has been collected several times at

Dawson Inlet, Graham Island, and in the summer of 1966 Dn

Sehofield collected abundant fruiting material at the head of

Van Inlet, which is the next large inlet north of Dawson Inlet

(Plate IB). .

In 1961 Sehofield (1962) collected a puzzling hepatic-Uke

plant that was growing freely on wet cliffs on the rnamland

about 100 miles northeast of Dawson Inlet. Careful study ot his

material (Sehofield 13945) satisfied him that it was not a bryo-

phyte, but was more likely a hymenophyllaccous gametophyte.

In 1965 an ample collection of similar material was made on

Biorka Island, Alaska, by Dr. A. Mathieson. This plant is now

known from seven different localities. Despite the ditterent

seasons of collection the plants are remarkably uniform in mor-

phologv; all are surely the same kind of plant. The thallus is

consistently one cell thick with no differences in cell shape except

for those of the margin that may develop into rliizoids. it is

~^^^;;;;;7^. no. 4, of the Jourxal. w. U^-m, ^as issued T^ecemLcr

23, 1966.
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long and ribbon-like, 10-15 cells wide when mature, and up to

several millimeters long. Rhizoids may or may not be numerous

;

they are always marginal, dark in color and unicellular {Plate

2G), Often they are limited to only one side of the thallus.

A careful search has not revealed any structures that could be

identified with certainty as gametangia. Often, however, there

arc numerous marginal structures that may be antheridia. Un-

fortunately I do not have the gametophytes in culture, and so

cannot determine the exact function of these structures.

Many gemmae are produced, early in the growing season at

least. They are always marginal, unicellular structures terminal

on a basal stalk-cell {Plate 2A). These gemmae show a dark

abscission line which persists and can be seen as a scar on the

stalk cell from which each gemma has been shed. Occasionally

single marginal cells become globular and so round up that they

appear to be easily detached
;
perhaps these too are gemmae. The

gemmae groAv directly into a ribbon-like thallus {Plate 2B-C).

The thalli also reproduce by fragmentation. Filamentous out-

growths from the gametophyte gradually become several cells

wide and develop their own rhizoids {Plate 2D-F),

The identification of this thallus is, of course, a matter of great

interest. Dr. Schofield is emphatic that it is not a bryophyte,

and so one must look for it among the Pteridophyta. Wagner

and Sharp (19G3) report sterile prothallia of Vittaria lincata

in the south. "astern United States and contrast its features with

those of gametophytes of Ilymenophyllaceae. In all respects our

gametophytes agree with the filmy fern features rather than

those of Vittaria, In my sporophyte collections of M. wnghtu

from Japan and in those from Graham Island, gametophytes

have been found that differ in no essential features from the

hepatic-like gametophytes. Our material also agrees very closely

with the gametopliytes of IlymevopJnjJlitm pidchcrrimnm de-

scribed and illustrated bv Ilolloway (1930), with those of sev-

FiG, A. Coast of Burrisu CoLU^rniA and Alaska. Fig. B. Central por-

tion OP QiKKx Charlotte Islands. Circles indicate collections of

SPOKOPllVTES, TRIANGLES THOSE OF GAMETOPHYTES.



American Fern Journal Volume 57, Plate 2

^^ORPHOLOOY OF Mecodium wrigutii gametophytes, X 180. FiG. A.
Globular unicellular gemma with stalk cell and dark abscisson line.
Fig. B. Young thallus ueveloping from gemma. Fig. C. Later stage op
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eral species of HijyncriopJnjllum (Stokey, 1940), with several

illustrations of Mecodium by Atkinson (1960) and with those

of Victorian Ilymenophyllaceae illustrated bj' Stone (1965),

To know precisely why M. wrigiitii occurs as sexually sterile

gametophytes in certain areas where no sporophytes have yet

been found requires more than the current ecological and dis-

tribution information. Botanists collecting in the general area

where this fern has been found, particularly bryologists, since

they have sharp eyes for such plants, should keep especially alert

for this species.

All specimens examined are in the University of British

Columbia Herbarium (UBC) :

Alaska: Biorka Island, 56°o2' N, 135°33' W, 30 June 1965,

A. Matliieson s.n. (gametophytes only).

British Columbia: Queen Charlotte Islands: On rocks in

forest near lake at head of Van Inlet, Graham Island, 22 July

1966, W. B. Schofield s.n.; dark, shady areas along cliffs in

coniferous woods near shoreline, moist dripping rocks, North

end of Dawson Inlet off Skidegate Channel, Graham Island,

Persson et al. 22850; on cliff face, Dawson Inlet, Graham Island,

29 Aug. 1961, W. B. ScJwfield s.n.; under cliff ledge near stream-

let, east side, head of Dawson Inlet, Graham Island, Schofield

15823 (gametophytes only) ; on earth of overturned stump at ca.

500 ft. above sea level, Chaatl Island, Schofield £• Boas 18797

(gametophytes only) ; deeply shaded cliff crevices on north face

of Moresby Mountain, Moresby Island, Schofield 30i93 (gameto-

phytes only) ; with Tetradontinm hrownianum on boulder face in

forest, south side of West Narrows, Skidegate Channel, Moresby

Island, Schofield 30666 (gametophytes only). Mainland col-

lections: AYet cliff crevices, Kloiya Bay, 12 miles east of Prince

Rupert, ScJiofield 13945 (gametophytes only) ; on a tree near east

end of Rainbow Lake, ca. 20 miles east of Prince Rupert, Scho-

field & Boas 20836 (gametophytes only).

THALLUS WITH FIRST RHIZOID. FlG. D. INITIATION OF FILAMENTOUS BRANCH

i-ROM THALLUS. FiGS. E-F. LATER STAGES OF FILAMENTOUS BRANCH. FlG.

G. Terminal portion of branched gametophyte with rhizoids.
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Province

or Botrychium lunarioid(

Florence I. Montgomery

Botrijchinm hinarioides (Michx.) Svsrartz lias been reported

from a few widely disjunct locations in South Carolina, Florida,

Alabama, and Burke County, Georgia. In these locations the

habitat has been described as dry grassy knolls, woods, or sandy
pastures, all in the Coastal Plain Province.

This fern has recently been found in three additional locations

in the Georgia Piedmont. It has been found associated with

granitic outcrops in Ilancock and Clarke Counties and in a

sandy pasture in Warren County, Georgia. The vegetation
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associated with the granitic outcrops is unique and is limited to

species tliat can survive either in the harsh environment on tlie

margins of the rock or in the shallow soil-filled depressions, or

in both places. At the granitic rock locations, Botrychiiim litnar-

ioides was found only in the marginal area.

In April, 1965, a small plant of Botrychiian was discovered

on a small outcrop east of Athens, Clarke County, Georgia. This

fern was growing among plants of Bnjum pscudotriqucfrum

(Iledw.) Gaertn., Meyer & Scherb., a moss that forms a charac-

teristic marginal ring of plants surrounding moist areas of the

outcrop in winter and early spring. The fern plant was so

minute that no specific identification could be made at that time.

In late spring the fern died back and the sui'rounding moss

became dormant. Isoetes mclanopoda Gay & Durieu and summer
annuals such as Talinum teretifolium Pursh, Crotonopm cllip'

tica AVilld., and Oenothera linifolia Nutt., became dominant in

tile moss. In November, 1965, the plant Avas relocated and ob-

served during tlie winter and into the spring. During the grow-

ing season the plant increased in size three-fold over the previous

yearns growth. The fertile spike began to emerge, but aborted

before maturity. In February, 19GG, it was identified as Botry-

chium lunarioides by Don Blake; this was verified by Dr. W. II.

Wagner, Jr.

On March 25, 1966, this rare fern was found in another loca-

tion in the Piedmont south of Sparta in Hancock County, Geor-

gia. As in the Athens location, it was associated with a granitic

outcrop. Two colonies of about 50 plants each were found 40

feet apart. Both colonies were near the shoulder and about

30 feet from the highway. The soil is sandy and varies from one

to twelve inches in depth. The Botrychiums occur where the

soil is three to five inches deep. The fronds of the Botrychiums

^vere buried in Bryum psevdotriquftrum with only the tips and

the fertile spikes protruding above the surface of the moss. Tlic

ferns receive full sun in the morning, but by early afternoon

they are shaded by the trees that form a small woods beyond

the area. Here the dominant trees are Pinus taeda L., Vlmus
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alafa Michx,, Liquidamhar styraciflua L., and Acer ruhritm L.

Gelsemium scmpervirens (L.) Ait. grows abundantly over nearby

siinall trees and a fence.

In the spring other species of plants associated with B.

lunarioides on the granite outcrops are characteristic of that

type of habitat, such as Riccia dictyospora Howe, Ophioglossnm

crotalophoroidcs Walt., NotJioscordum bivalve (L.) Britt., Are-

naria brevifolia Nutt., Oenothera fruticosa L., Lepuropetalon

spathidatiim (Muhl.) Ell., Phacelia dtchia var. georgiana

McVaugh, Lindernia monticola Muhl. ex. Niitt., Houstonia pu-

silla Sclioepf, and Senecio smallii Britt. Other common species

that were present include Gnaphalium sp., Potentilla sp., a

small Trifolium, and some species of grasses.

The Sparta collection is in the lower Piedmont and essentially

in line with the Coastal Plain records in Lee County, Alabama

and Aiken County, South Carolina. The Athens collection, how-

ever, extends the range far into the Piedmont. These discoveries

suggest that tliis fern may be common in the Piedmont and may
have been overlooked in this region.

The term "subevergreen" which has been used in describing

this fern apparently does not apply to it. The growing season

is from November througli April, when the spores are shed. The

leaves then die back and the plant remains dormant until the

following November. The fern perhaps can best be described as

a winter herbaceous perennial.

Voucher specimens from the three stations reported here are

on file in the University of Georgia Herbarium.

Department of Botany, University of Georgia, Athens,

Georgia 30601.
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Megasporal Aberrations in Marsilea minuta L. in India

Brij Gopal and T. N, Biiardwaja

The genus Marsilea is ^yell known for spore aberrations, par-

ticularly in tbe microspores. Kussow (1872) recorded for the

first time aberrant microsporangial contents in M. drummondii

A. Braun. Mehra (1938) observed abnormal sporangia in sporo-

carps of 31. minuta populations from Punjab. These abnormal

K

-N

>»

Fig. 1. Normal and aberrant mickospokes rROii Varaxasi. Fig.

Aberrant microspores in mickosporangiu-m from Banswara.

sporaiijvia contained "IG fairly large irregularly angled spores"

instead of normal micro- or megaspores. Subsequently, Biiard-

waja (1959) observed microsporal aberrations in a number of

natural populations of Marsilea, especially in .V. minuta and m
M. rajasthanensis. Certain populations in tbese two species -were

found to possess abnormal sporoeai-ps which contained no mega-

spores, but only irregular spores (Bhardwaja, 1959; Gupta, 1962,

p. 55). A large number of such populations were examined by

Gupta and Bhardwaja (1957, 1958) from all over India. The

populations of M. minuta and 3/. rajathanensis with abnormal

sporocarps wore treated as varieties of these species by Gupta

(1962). Mehra and Loyal (1960) also observed M. minuta popu-

lations in which sporocarps had no megaspores; they recognized

them as cvtoloffical biotvnes.
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Megaspores op Marsilea minuta

Figs. A, C. Aberrant megaspohes from Varanasi. Fig. B. Normal mega-

spore. Fig. D. Aberrant megaspore from Banrwara. Figs. E-I. Vari-

able megaspores from Ujjain. Fig. J. Abnormal megaspore trom

KAKXVhX,
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We wish to describe for the first time megasporal aberrations in

some populations of i/. minitta. One of us (B. Gopal) discovered

a population of this species growing in a pond at the Diesel Loco-

motive Works Colony, Varanasi, wliich is not distinguishable

externally from any other population in that locality or else-

where. The megaspores occur singly in each megasporangium,

as is characteristic of tlie genus. Normal megaspores in Marsilea

{Plate 3B) have a protruding anterior papilla in which the nu-

cleus of the megaspore is lodged. In the abnormal megaspores

from Varanasi a shallow or deep depression is present in place

of the papilla {Plate 3Ay C). The aberrant megaspores also are

flat, more or less oval, and measure 459.2-582.4/1 X 369.6^81. 6/i,

and are about 145.0-170.0/x thick. The measurements here and

elsewhere in this paper are based on observations of a total of

100 megaspores from 20 different sporocarps.

Similar aberrant megaspores have been found by T, N. Bhar-

dwaja in M, minitta populations from Banswara, Rajasthan

{Plate 3D). These megaspores measure 392.4^504.5/1 X 257.8-

380.9/1, and are about 131.0-147.0/1 thick. The only important

difference between the two populations is that in the former,

microsporangia contain both normal mid aberrant microspores,

whereas in the latter the microspores are all aberrant and are of

different sbapes and sizes {Fig<i. i, 2).

Another type of abnormality in megaspore structure has been

observed in collections made from Ujjain, from Karauli, and

from one other population from Banswara. These megaspores,

although present singly in each megasporangium, are much

Siualler than normal ones and vary from round, oval, or elliptical

to trigonal or even polygonal in outline {Plate 3E~I). The size

range in the Ujjain population is 257.8-325.1/1 X 235.0-331.2/1

in round to oval megaspores, 291.0-367.7/1 X 168.2-302.7/1 in

more or less elliptical ones, and 201.6-246.6/1 X 280.3-336.3/1 in

trigonal ones. Like the larger megaspores mentioned above, these

do not possess an anterior papilla. In the last named three popu-

I^^tions normal megaspores also are present, but in very small

numbers. In one megaspore from the Karauli population the
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papilla was found displaced to one side and a second papillate

protrusion was present at the dense zone of the megaspore

(Plate 3J).

Although the aberrations described above are from natural

populations of M. miniita, Shattuck (1910) noticed certain

megasporal aberrations in M. qnadrifolia subjected to various

experimental conditions. lie observed the formation of secondary

megaspores in many microsporangia, and found tliat in a few

cases "megaspores did not develop perinium, but enlarged con-

siderably and become gorged with starch/' Pande (1923) also

reported certain aberrations and observed some megasporangia

containing 5-8 megaspores in wild populations of M, erosa

{= M, miniita) from Lahore, "West Pakistan.

The great significance of spore aberrations lies in the fact that

such forms cannot reproduce sexually or by way of partheno-

gensis, but are solely dependent on vegetative propagation by

means of tubers or propagules, as emphasized by Gopal (1966).

However, populations like those from Ujjain, Karauli, and one

from Banswara may possibly produce parthenogenetic embryos

because they do develop a few normal megaspores.

The authors wish to express their most sincere thanks to Prof.

E. Misra and Dr. K. C. Misra, of Ranaras Hindu University,

and Dr. K, M. Gui)ta, of Government College, for their help and

encouragement. Thanks are also due Dr, L. P. Mall, of Vikrani

University, for sendincr material of Marsilea from Uijain.
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Ceratopteris thalictroides, a Fern New to Texas

C. V. Morton

The Water Fern, Ceratopteris, is commonly grown in home

aquaria^ and (in tlie southern United States) outdoors in fish

ponds, so it is not surprising that it should become naturalized

where climatic conditions are favorable. A recent collection from

Texas of plants growinj,^ outside of cultivation has recently come

to my attention through the kindness of Dr. Neil Ilotchkiss, of

the Fish and Wildlife Service. The plants, which I identify as

Ceratopteris thalictroides (L.) Brongn. (Bull. Soc. Philom.

1821: 186, based on Acrostichinn tJwUctroides L. Sp. Bl. 1070.

1753), were collected in a spring-fed backwater of the San

^larcos River, on the southeast side of San Marcos, Hays County,

Texas, June 7, 1960, by F. M. Uliler and Neil Hotchkiss (no.

819S) and are now deposited in tlie National Herbarium; they

ilu this connection see R. C Benedict, "Ceratopteris, a Much Mis-identi-

fied Aquarium Fern," Amer. Fern. J. 38: 150-152. 1948.



14 American Fern Journal

are comniou in the shady part of the stream. AVhether this

species will persist and spread in Texas remains to be seen.

According to the treatment of Ccratoptcris by Benedict (No,

Amcr. FL 16: 29, 30. 1909) there are three species in the New
World—C. thaJictroidcs, C deltoidca Benedict, and C. pteridoidcs

(Hook.) Hieron., the first of which was believed to be strictly

Old World (except for introduced plants in Jamaica) and the

other two New World. However, Charles DeVol showed in his

paper "The Geographic Distribution of Ceratopteris pteridoides'^

(Amer. Fern J. 47: 67-72. 1957) that C. pteridoidcs occurs also

in Asia.2 And it now seems likely that C. thalictroidcs occurs

native in South America; at least there are now several collec-

tions from Ecuador, Brazil, and the Guianas, some of them old

collections of a hundred years ago and more, which were un-

known to Benedict when he was writing in 1909. The distinc-

tions between C. thaliciroides and C. pteridoidcs were pointed

out by DeVol in the paper mentioned above. The former is illus-

trated in this JouKNAL, vol. 32, page 124, 1942, the latter in the

paper by DeVol; Ceratopteris deltoidea is illustrated by DeVol
in another paper (Amer. Fern J. 46: pL 10. 1956).

The chromosome number of n = 77 is peculiar and perhaps
unique, and indicates that along with other characters that this

genus is best regarded as a monotypic family, the Parkeriaceae,

which is an older family name than Ceratoptcridaceae ; it is

based on the genus Parkeria, which is a taxonomic synonym of

the earlier Ceratopteris,

Although not previously reported from Texas, C, thalictroides

has been recorded from Palm Beach County, Florida by Curtis
F. Dowling, Jr. (Amer. Fern J. 48: 168. 1958). This record
M^as apparently overlooked in Wherry's Southern Fern Guide
(1961).

U. S. National ^Museum, Wartttngton, D. C. 20560.

-It should ].e puiiited out tliat lii tliis paper through an unfortunnte
typogrnplucal error not attrilnitaldo to DeVol the captions for the illustra-
tion and (hstributiou map are wrongly and eonfusinglv la]>ellod as C,
thaliciroides, instead of C, pteridniffcs as intended by DeVol.
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Morphology of the Spores and Prothallus of

Christiopteris tricuspis

B. K. Nayar

Christiopteris Copel. is a small genus of epiphytic, polypodi-

aceous ferns that has morphologically better-knoAvn sporophytes

than many other genera of leptosporangiate ferns. Three species*

are recognizedj one of Sikkim, Annam, and Malaya, another of

the Philippines, and the third of New Caledonia. Bower (1928,

pp. 213-218) was mueh impressed by the diplodesmic vascular

system of the reduced fertile lamina of C. tricuspis (Hook.)

Christ, and he made a somewhat detailed study of the sporo- •

phyte, concluding that it represents a primitive form in the

polypodioid phylum, along with Cheiropleiiria and Diptoris.

Holttum (1954, p. 211) and Copeland (1947, p. 179) regard the

genus as probably related to Crypsinus. Fertile material of this

rather rare genus is not easily obtained, and little is known re-

garding tlie spores and prothalli.

In October, 19G4, Prof. E. E, Holttum^ sent me a bit of a

fertile frond of C. tricnspis that was cultivated at Kcw (orig-

inally collected in Malaya). Spores from this sample were

promptly cultured on Ivnop's Agar medium (Nayar, 1962a)

maintained at a temperature of 24 ± 2°C under a light in-

tensity of GOO ft-c. No prothalli grew to the point of arche-

gonium formation, although they were in culture for nearly a

year. Further samples of spores were obtained in 1965, but

again the prothalli could not be maintained long enough to pro-

duce archegonia. Spores (stored in plastic bags in a refrig-

erator) lost their viability in about two months. Techniques

followed in the study of the spores are the same as reported

earlier (Nayar, 1904; Nayar and Devi, 1964a). For the study

of fresh spores, samples mounted in acetocarmine were used in

addition to those mounted in glycerine jelly.

^ I am indebted to Prof. Ilolttnm for this material and to ilr. M. K. Tan-

don, who prepared the photographs of the spores. To the Director, Na-
tional Botanic Gardens, T am thankful for providing facilities for this work.
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Spores and Spore Germination

The spores of C. tricuspis are monolete, bilateral, concavo-

convex (crescent-sliaped) in lateral view, and are elongate-

oblong (with parallel sides and smoothly rounded ends) in polar

view {Fig. 3). Fresh, unacetolysed spores {Fig. 1) are marked-
ly smaller than acetolysed ones, and average 20 (26 minus 28 )/^

X 43/A X 20;t (polar diameter X longest equatorial diameter X
shortest equatorial diameter). The laesura is about 28/^ long
and is tenuiniarginate. Fresh spores are deep yellow with a

greenish tinge. Their contents are dense and include many small,

pale green plastids and one or two large, golden brown masses
of oil which partially mask the other contents.

n

I
- ViVl"_'H _

Figures 1, 2. Christiopteris tricuspis spore, lateral view, X 650.

ITHFig. 1.

avith lateral lenticular opening, s.

Acetolysed spoke

^Acetolysed spores average 38 (46 minus 48)/x X 76/. X 32/..

There is little variation in size ; the majority measure 30-40/t X
70-80/* X 27-35/i, although some of the smallest are nearly 30/x

X 58/x X 27/x. The exiue is less thaji 2/i thick, light yellowish
brown, smooth, and clearly subdivided into a sexine and nexine
of nearly equal thickness. On acetolysis the exine of many
spores develops a lateral lenticular slit on one side that is 25-50;u
long and 5-10/. broad {Fig. 2,s). A perine is absent.

Tliere is considerable irregularity in spore germination. Some
spores may start to germinate before they are shed from the
sporangium, others may germinate soon after sowing, while still

others may remain dormant in culture up to about sLx months.
Thus, in all <-ultures prothalli at difTerent stages of development
can be found. Many spores arc 3-nucleate (Fig. 1) or even
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3-celled when shed. Two of the nuclei occupy the center of the

spore and the third is usually towards one end, which is often

devoid of chloroplastids. Some of the spores may liave only one

or two nuclei.

Upon sowing, the spores of C. tricuspis swell slightly. If the

spore is uninucleate, tlie nucleus moves to one end of the spore

and divides into two in a plane nearly parallel to the longest

equatorial axis of the spore {Fig. 4) ; the daughter nucleus

nearer the end of the spore is often the smaller. The cytoplasm

surrounding this smaller nucleus becomes devoid of plastids.

A transverse wall is formed between the two daughter nuclei,

cutting off the smaller nucleus as the first rhizoid initial {Fig.

5, i). Rarely a few stray plastids and a small oil globule are in-

eluded in this small rhizoid initial. Meanwhile, the main
body of the spore becomes densely chlorophyllous and the large

oil globules sometimes split into many small droplets. The nu-

cleus in this region soon occupies a central position, and there

divides in the same plane as the first division into two equal

daughter nuclei. The large oil globule also splits nearly equally.

A transverse wall develops between the two nuclei, separating

two large, cylindrical prothallial initials {Fig. 5, i% Hi). The

three cells lie end-to-end witliin the spore coat.

Tlie two prothallial initials swell; consequently the spore coat

is split open along the laesura. Generally the laesura at that end

of the spore bearliig the rhizoid initial opens fii^st, and the 3-

celled primary germ filament emerges from the spore coat, often

with the basal end foremost {Fig, 7). Although the entire spore

coat is often shed {Fig, 6), the anterior prothallial initial may
remain enveloped by the spore coat {Fig. 7). It is often very

difficult to differentiate an unopened, 3-celled ^.pore from a pri-

mary germ filament which has shed the spore coat because the

spore coat is thin and transparent and the primary germ filament

after emerging from it retains the same shape as the mature

spore {Figs. 5, 6). Soon after emergence of the primary germ

filament the rhizoid initial develops a papilla {Fig. 7, r), gen-

erally towards one side. The cell wall of the papilla becomes
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brownish. The papilla may remain short, but generally it elon-

gates into a short, reddish brown rhizoid. The nucleus remains

at the broad, basal end. Rarely two papillae develop on a rhi-

zoid initial (Fig, 8), and in some cases the basal portion of the

papilla even becomes bulbous. The anterior prothallial initial,

meanwhile, either divides transversely and equally, so that

Figs. 3-16. Spores axd stages of spoke germination in C. tricuspid.

Fig. 3. Polar vieav. Fig. 4. First nuclear division. Fig. 5. Three-
celled stage. Fig. 6. Emergence of primary germ filament. Fig. 7. Pri-

mary GERM filament WITH FIRST RHIZOID. FiG. 8. SaME WITH TAYO

RHIZOIDAL PROTUBERANCES ON FIRST RHIZOID INITIAL. FiG. 9. PRIMARY
GERM FILAMENT AVITH LATERAL PROTHALLIAL FILAMENT. FiG. 10. PRIMARY
GERM FILAMENT WITH RHIZOIDS AND LATERAL PROTHALLIAL FILAMENT. FiG.

11. Primary germ filament with terminal prothallial filament.
Fig, 12. Primary germ filament avith prothallial filament and
terminal and lateral rhizoids. Fig 13. Primary germ filament with
two PROTHALLIAL FILAMENTS. FlO. 14. BRANCHED PROTHALLIAL FILAMENT.

Fig. 15. Primary germ filament avith two prothallial filaments at

INITIATION OF PROTHALLIAL PLATE. FiG. 16. INITIATION OF PROTHALLIAL

PLATE IN THE PROTHALLIAL FILA^^rKNT. The abbreviations arC : i— FIRST

RHIZOID INITIAL, ii, iii=PRUIARY GERM FILAMENT CELLS, 11—NUCLEUS, 0=
OIL GLOBULE, r=RHIZOID, S=:SPORE COAT, X^nPROTilALLIAL FILAMENT.
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tliere is a row of three protliallial initials (Fig. 9)^ or it

does so unequally, so that the anterior daughter cell is small,

devoid of chloroplastids, and resembles the rhizoid initial at the

opposite end {Fig. 10). Tliis second rhizoid initial also develops

a papilla Avhieh often elongates as a second rhizoid {Fig, 10^ r).

Prothalli

Soon after the development of the primary germ filament any

one or more of the prothallial initials may proceed to develop a

single, independent prothallial filament. Rarely a cell of the

primary germ filament may bear more than one prothallial fila-

ment. If the primary germ filament bears a rhizoid only at the

basal end, the anterior end may groAV out as a uniseriate pro-

thallial filament {Fig. 11), Usually, however, it is the cell adja-

cent to the first rhizoid initial that produces the filament {Figs.

9, 10), To develop a filament the prothallial initial bulges out

laterally on one side and its nucleus divides in a plane perpen-

dicular to the long axis of the cell One of the daughter nuclei

moves into the bulged-out region; tliis is later cut off as a lens-

shaped cell {Fig, 9J x). By a series of transverse divisions this

cell develops into a uniseriate prothallial filament {Figs, 10j 12),

In most cases the prothallial initial that has developed a prothal-

lial filament on one side produces a rhizoid on the opposite side

soon after the initiation of the prothallial filament, or sometimes

preceding it. These rhizoids are developed from large, lens-

shaped initials {Fig. 12^ r) \ the central region of the peripheral

wall of the rhizoid initial develops a papilla which later

elongates into a brown rhizoid with a conspicuously dilated base.

Other rhizoids with dilated bases may develop laterally on the

basal cells of the prothallial filament.

Before the formation of a plate is initiated the prothallial

filament becomes 4-6 cells long, and is composed of short, barrel-

shaped, densely chlorophyllous cells {Figs. 11, 12). Occasional-

ly the filaments may be branched {Figs. 13, 14), To initiate

plate formation, cells towards the middle of the prothallial fila-

ment divide longitudinally (Fig. 16) y and gradually cells next
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PLuVte 4. Stages in early development of the prothallt^s in C. tri-

rrspis. Pig. 17. Prothallial filament ^vitii terminal cell ending in a
hair. Fig. 18. Same, with terminal cell papilla-like. Figs, in, 20.

rKOTn.U.LI WITH longitudinal DIVISIONS IX TERMINAL CELL. FiG. 21.

PftOTHALLlTS WITH INACTIVE TERMINAL REGION. FiGS. 22, 23. SUBAPKWL,
ASYMMETRICAL PROTHALLIAL PLATE. FiG. 24. MkDIAL, ASYMMETRICAL PKO-
THALLIAL PLATE. FiG. 25. NON MERTSTKMATFC ]>ROTHALHTS WITH MARGINAL
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to them follow suit, except for the terminal cell of the prothallial

filament and the basal cell, which was the first cell originally cut

off by the prothallial initial (Fig. 15). The daughter cells

broaden and the prothallial filament becomes ribbon-like. Even-

tually the anterior region of the ribbon-like prothallus broadens

into a spathulate plate (Fig. 17-21). The broadening becomes

more pronounced on one side, leading to an asymmetrical plate

with the terminal cell no longer median. (Figs. 22-24).

While the prothallus is still narrow the terminal ceU of the

germ filament becomes inactive and usually produces a terminal

papilla-like hair {Fig. 17) before its growth ceases. Sometimes

development of a terminal hair is delayed or omitted. In the

latter case the terminal cell may be papilla-like {Fig. 18)^ or

bluntly conical {Figs. 20, 21). In many cases both the terminal

and the penultimate cell of the germ filament are inactive {Fig-

24). In yet other cases the terminal cell itself undergoes divi-

sions, thus taking part in plate formation ; rarely it may under-

go oblique divisions, so that one of the daughter cells appears

to be (but actually is not) a meristematic cell {Figs. 19, 20).

By about a month after spore germination the prothallus has

expanded to a broad plate, often 4-6 cells broad, which lacks an

organized growing point or a single, discrete meristematic cell.

Unicellular hairs similar to the terminal one are developed by

marginal cells of the plate. The more expanded side of the

plate then develops a marginal obconical meristematic cell {Fig.

28, m) by an oblique division of one of the marginal cells. This

cell usually is formed when the plate is 8-12 cells wide {Fig. 26),

but may be differentiated when the plate is only 4 or 5 cells

broad (about six weeks after spore germination). The primary

meristematic cell itself does not contribute substantially to the

expansion of the young prothallus, for it soon develops into a

HAIRS. Fig. 2G. Prothallus with lateral meristematic cell. Figs.

29, 30. Prothalli with symmetrical, notched apex, anterior marginal

hairs, and posterior rhizoids. Fig. 31. Apical half of protiiallus

WITH meristem and SUPERFICIAL HAIR. Tlic abbreviations are: h-SUPER-

FICIAL HAIR, m= MERISTEMATIC CELL.
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Plate 5. Stages in later development of the prothallus in C.
TEicuspis. Fig. 32. Eibbon-like prothallus with superficial rhizoids.
Fig. 33. Same, apical region, with meristematic apex and portion of

prothallus. Fig. 35. Same,TERAL Fig. 34.

APICAL region. Fig. 36. Superficial prothallial rhizoids, one with
bulbous

Marginal Margin
Superficial "polypodiaceous^^ hair. Fig. 39C. Superficial papilla-like
hair. Fig. 39D. Superficial septate hair. Figs. 40-44. Stages of
antheridium development. Figs. 45, 4G. Fully developed antheridia.
The abbreviations are: bi^BULBOus riiizoid base, c— capped lateral
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multicellular meristem (Figs. 30, 31). In many cases a single,

obconical meristematic cell is never formed and the multicellu-

lar meristem develops directly from the marginal cells of the

plate (Figs. 25y 27). In either case, the meristematic region

gradually becomes apical by unequal growth of the prothallial

plate^ and the apex becomes slightly notched {Fig. 39). Mar-

ginal unicellular hairs are produced profusely by young pro-

thalli. Rhizoids are produced continuously from marginal cells

on the posterior half of the prothallus, and in most cases nearly

all of the posterior marginal cells bear rhizoids (Figs. 25, 29).

All rhizoids are similar to those borne on the primary germ

filaments, and give the prothalli their characteristic appearance.

The prothalli of C. tricuspis are slow growing; after the

establishment of a meristem it takes weeks before they show any

appreciable growth. The prothallus elongates, becomes irregu-

lar and ribbon-shaped, and often develops marginal lobes that

are "ameristic," i.e., are devoid of an organized meristem. Some

of these lobes have the appearance of short branches. The

apex of the prothallus remains flat or notched, and is never

cordate (Figs. 32, 33). Growth of the prothallus is diffused; the

meristem is neither very active nor well defined {Figs. 33, 35).

All cells of the anterior region (or groups of them) exhibit mer-

istematic activity. The prothallus becomes 3-5 mm long and

1-2 mm broad about 5-7 months after spore germination.

Many marginal unicellular hairs are produced in the anterior

region; clusters of marginal rhizoids develop in the posterior

:egion, often more profusely on one margin than the other {Fig.

32). Superficial rhizoids are developed when the prothalli are

nearly four montlis old. These are usually in small patches and,

like the marginal rhizoids, possess funnel-like bases. Occasional-

ly the swollen base of a superficial rhizoid may become septate at

the constriction, and rarely the bulbous basal cell so formed is

again divided {Fig. 36, h). Superficial hairs also develop in the

BRANCH OF ITATR, Il=IlAIR, m= MERISTEMATIC APEX, 0—ANTHERIDIA WITH

NUCLEI SHADED, q=LATERAT. LOBE, t=STALK CELL, X— MULTICELLULAE,

SUPERFICIAL CUSHION.

I
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anterior region on both surfaces (Figs, 31-33, h). These are

commonly larger than the marginal hairs {Fig. 39) ; some may
be elongate and septate {Fig, 39D),

The prothallus at the stage of antheridium formation is com-

posed of small, densely chlorophyllous cells having faint, collen-

chyma-like thickenings at the corners. The prothallus lacks a

midrib and is one cell tliick, except for irregularly circidar areas

two or three cells thick occurring medianly in the posterior half

of the ribbon-like prothallus {Fig. 32, x) or medianly on
the larger marginal lobes. Unicellular hairs and rhizoids

are borne on the lower surface of these superficial cush-

ions, as are branched "polypodiaceous" hairs that are composed
of two or three barrel-shaped cells and a lateral unicellular

branch {Figs, 37, 39B). These latter hairs are profusely chloro-

phyllous; the lateral branch has a conspicuous, extracellular,

waxy secretion forming a cap at the tip {Fig, 37, c).

Sex Organs

Antheridia are scattered superficially on the lower surface of

the ribbon-like prothalli {¥ig. 33, o). They are of the type
found in advanced leptosporangiate ferns. In this species the

basal cell is elongate, rather narrow, barrel-shaped, and is often

curved so that the antheridia are parallel to the prothallial sur-

face {Figs. 45, 46). In rare cases the antheridia are stalked,

with the basal cell borne on a similar stalk cell {Fig. 44).

^

Antheridium formation begins with the division of a prothal-
lial cell. One of the daughter nuclei moves to the ventral side

of the cell, where the wall forms a hemispherical bulge with the
daughter nucleus centrally placed. A transverse wall forms,
separating this antheridial initial from the prothallial cell. The
initial elongates markedly and the protoplasmic contents become
denser towards the anterior end, which is cut off as a small
hemispherical cell from the lower, barrel-shaped stalk cell (Figs.

40, 41 )
.
The wall separating the stalk cell and the anterior cell

is flat. The anterior cell then expands and its nucleus divides in
a plane perpendicular to the long axis of the antheridium. A
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dome-shaped wall forms around tlie lower dangliter nucleus, cut-

ting off the central androgonial cell {Fig, 42). The nucleus of

the outer cell, meanwhile, divides in a plane slightly oblique to

the long axis of the antheridium {Fig. 42), and a transverse wall

is formed between the daughter nuclei, touching the dome-
shaped wall of the androgonial cell. This differentiates the

broad, lens-shaped cap eell, which later becomes disc- or even

cap-shaped, from the ring-shaped outer cell {Fig, 43). Mean-
while the nucleus of the androgonial cell undergoes repeated

divisions to produce the anthcrozoid mother cells {Figs. 43y 44).

Arcliegonia were not j>roduced by the prothalli studied b'e-

cause the prothalli died soon after reaching this stage of an-

theridium formation.

Conclusions

Christiopteris exhibits several peculiarities in its prothallial

morphology that are uncommon in the Polypodiaceae. Forma-
tion of a short primary germ filament bearing lateral prothallial

filaments that develop into separate prothalli has not been re-

ported in any other fern. The cliaracteristic funnel-like base

of the rhizoids of C tricuspis also seems unique.

The one-sided development of the prothallial plate preceded

by cessation of growth in the terminal region of the prothallial

filament and the establishment of a lateral mcristem are uncom-
mon in the Polypodiaceae, but are found in Merinthosorns dry-

"fwrioides^ a microsorioid derivative of the Polypodiaceae (Bajpai

1^64; Nayar, 1964). Among ferns of other phyletic lines this

pattern is found in several blechnoid ferns (Nayar, 1962b;

Xayar et al. 1966) and in some aspidiaceous genera. However,
a ribbon-shaped prothallus, similar to that of C. tricuspis, is

found in several microsorioid genera of the Polypodiaceae, e.g.,.

Kaulinia (Nayar, 1963b), Cohjsis (Nayar, 1962a), LepfochilHS,

I'oraleptochilus (Nayar, 1963a), and Loxogramine (unpublished

data). The characteristic prothallial trichomes of C. tricuspis

are also of the typical "polypodiaceous type."

Although of the general polypodioid type, the exact kind of
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antheridia found in C. tricnspis^ with its barrel-shaped basal

cellSj is uncommon among the Polypodiaceae ; somewhat similar

types do occur in some species of Polypodiiim (Nayar, 1962a).

The antheridia and the development of prothalli in C. tricnspis

recall those of Stenochlacna. The dome-shaped androgouial cell

is similar to that of Blcchiium, as described by Stone (1961). The

simple antheridium of C. iricuspis, in contrast to the complex,

multicelluar antheridium wall of Diptcris (Stokey, 1945) and

Cheiropleitria (Stokey and Atkinson, 1954), indicates that Christ-

iopteris probably is not a primitive member of tlie Polypodi-

acae.

CJiristiapteris seems to be more nearly related to microsorioid

than to crypsinoid stock, altliough it is different from both groups

in some details. Crypsinoid ferns have spores yvith. a spinose

exine (Nayar and Devi, 1964b) and have cordate, symmetrical

prothalli (Nayar, 1962a). Several of the microsorioid ferns, par-

ticularly those related to Kaulinia, possess spores with a smooth,

thin exine (Nayar and Devi, 1964b) and ribbon-like prothalli.

Like CJiristioptcnSf several genera of microsorioid ferns ex-

hibit a tendency toward reduction of the fertile lamina and
acrostichoid spreading of the sori, as seen in Leptochilus and

Dendroglossa.
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The Influence of Replacing Calcium with Strontium

on the Development of Woodsia obtusa^

Abbie Lou Bryan and Joseph C. OIvelley

A calcium requirement lias been demonstrated only rarely for

fern species. Generally it has been assumed that ferns resemble

seed plants in needing this element. In spite of this, there is

evidence that the r[uantitative requirement for calcium varies

greatly among fern species (Sehwabe, 1951; Bloom and Voth,

1956). That such a requirement by ferns might be satisfied in

total or in part by strontium apparently has not been investi-

gated. This paper deals with the culture of Woodsia obtusa

gametophytes in studies designed to determine the effect of

^
^Research supported in part bv Grant AM-03G80-04 NTN from the Na-

tional Institute of Arthritis and Metabolic Diseases. This paper is based on
a portion of a thesis sul)nntted by the senior author to the Faculty of the

Gnuluate School of the University of Alabama in partial fulfilhneut of the

requirements for tlie degree of Afaster of Science, 19G3.
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caleiuiu and strontium on growth and development of protliallia,

sex organs and resulting sporophytes.

Spores of Woodsia ohtusa were sown on nutrient solutions that

were prepared with distilled water deionized using Amberlite

]\1I)3 ion exchange resin in a plexiglass column. The formulae

are indicated in Table I. Two solution series were used : one with

the 25 mg/liter CaCl2 replaced stepwise (see Table II) with a

Table I. Basal Medium for Growth of Woodsia obtusa Gametophytes

FROM SrORES.

Salt (or acid) Cone, mg/Jiier

NaXO: 250

KH,PO^ 175

K2HPO4 75

MgSOi • 7H2O 75

sCaCla

NaCl
FeCla

25

25

2.52

CoCL • 6H2O 0.840

M11CI2 • 4H2O 0.720

HaBOa 0,570

(NH4)fiMoiO;a • 4H2O 0.360

ZnCla 0.312

CuCla • 211,0 0.107

^Substitution solutions contained a chloride equivalent of SrCla or NaCl
for tlie CaCla of the basic medium.

molar equivalent of SrCls and a second with the CaCl2 replaced

stepwise with a chloride equivalent of NaCl. Cultures were kept

at 20±2°C and illuminated Avith cool-white fluorescent bulbs at

approximately 300 ft-c on a 12 hr light-12 hr dark cycle main-

tained througliout the growth period. Microscopic observations

and measurements were made at reirnhir intervals on tlie devel-

oping gamctophytes.

The effeet of calcium and strontium on vegetative growth was

determini^d by measuring lengths and widths of floating gameto-



Table II. Average Size (in jmicrons) of Ten Woodsia obtusa Gametophytes Showing the Effect of Ca
Eeplaced Step-ivise by Chloride Equivalents of Na or Sr.

Elemenis in

sohi. scries Measurement 1.0/0

Proportional parts of elements
0.8/0.2 0.5/0.5 0.2/0.8 0/1,0

Ca/Sr

Ca/Na

Widtli

Length

Width

Leu gth

4.98

9.01

G.14

9.23

6.38

9.99

6.60

9.98

5.01

8.75

5.95

10.52

5.16

10.67

3.97

7.26

L70
5.99

2.69

6.81

Table TTT. Development of Woodsia obtusa Gametophytes Showing the Effect of Ca Eeplaced Stepwise

BY ClILORTDE EQUIVALENTS OF NA OR SR. ++ Structures Numerous (more than lO/GAMEToniYTE)

;

+ Structures Present; Structures Absent.

Structure
Elements in

aoln. series 1.0/0 0.9/0.1

Froportional parts of elements
0.8/0.2 0.5/0.5 0.2/0.8 0.1/0.9 0/1.0

Archegoiiia

Antheridia

Sporophytes

Ca/Na
Ca/Sr

Ca/Na
Ca/Sr

Ca/Na
Ca/Sr

+
+
+
+
+
+

+
+
+
+

+

+
+
+
+
+
+

+
++
+
+

+ +

+ +

+ + +

o

o
o
a

O
ca

d

t>0
CO
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phytes at the age of 29 days. As determined by these measure-
ineuts, vegetative growth was impaired in solutions totally lack-

ing calcium, regardless of whether strontium or sodium replaced

this element {Table II). No evidence was obtained to show that

at low calcium levels, strontium acted as a satisfactory substitute

for calcium in supporting vegetative growth. In the absence of

calcium, strontium appeared to be less favorable for vegetative

growth than sodium.

As tlie gametophytcs reached maturity, however, strontium
with a limiting supply of calcium permitted sexual development,
whereas sodium with the same calcium supply did not {TaUe
III). At the age of 75 days low calcium solutions containing
strontium had permitted the development of archegonia, whereas
solutions with the same low quantity of calcium with sodium con-

tained prothallia with no archegonia; at the age of 97 days a

similar situation was observed for antheridia. At 109 days only
Ca/Na solutions of 20.0 and 25.0 mg/ml CaCls contained gameto-
phytes with sporophytcs; all Ca/Sr solutions of CaCl2 levels

from 2.5 to 25.0 mg/ml contained prothallia that bore sporo-
phytes. Trothallia wdth archegonia, antheridia, and sporopliytes
never developed in the total absence of calcium.

Strontium is known to substitute for calcium, at least in part,
in maize (Walsh, 1945) and in a variety of lower plants, includ-
ing the fungus Allomyces arhuscula (Ingraham and Emerson,
1954) and the alga Chl&rella sp. (Walker, 1953). In two algae,

ProtosipJion Utryoides (O'Kelley and Herndon, 1959) and
Chlorococcum echinozygotum (Gilbert and O'Kelley, 1964), the
replacement of calcium by strontium permits continued growth,
but haploid motile cells, which ordinarily function as gamete;
or zoospores, are not released by the treated gametangia or
zoosporangia.

In Woodsia gametophytcs strontium can substitute for part of

the calcium ordinarily required for sexual development. How-
ever, it is apparent that there is a small calcium requirement
which cannot be met by strontium; this involves vegetative
growth adequate to permit development of antherida and arche-
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goniaj sexual reproduction, and subsequent sporopliyte growth.

"When this minimal requirement has been met, there appears to

be an additional quantitative requirement which can be satis-

fied by either calcium or strontium. The latter is evident from

the development of archegonia, antlieridia, and sporophytes on

Waodsia gametophytes cultured with 2.5 mg/liter calcium with

strontium, since these structures did not develop on gametophytes

cultured with the same quantity of calcium and no strontium.
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Shorter Notes

riLULARiA a:mericana A. Braun in Oklahoma.—On the basis

of available botanical coUectiou.s, one of the rarest of all ferns in

North America is the pilhvort, Pilularia amcricana A. Braun. As

far as I know, up to now this tiny plant has been found only in
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California, Georgia, Louisiana, Texas, and Arkansas (where it

was originally discovered). Now Oklahoma should be included

in its area of distribution. A few plants of pillwort were col-

lected by Mr. John R. Crutchfield, a field assistant who is work-
ing with my husband, Dr. Donovan S. Correll, and me on a pro-

ject concerning aquatic plants of the southwestern United States

that is sponsored by the Texas Research Foundation and sup-

ported by a grant (WP00685) from the U. S. Department of

W The
collection data are: Comanche County, Oklalioma, on mud fiat,

Qiianah Parker Lake, Wichita Mountains Wildlife Refuge, June
25, 1966, J. R. Crutchfield 17G6 (LL, OKL, US).—Helen B.

CoERELL, Texas Research Foundation, Renner, Texas 75079.

A Western Range Extension of Trichomanes boschianum
IN Illinois.—Eversi reported nine stations for the filmy fern,

Trichomanes loschianum Sturm, along a band of sandstone cliffs

for a distance of 8.5 miles across Johnson and Pope counties in

extreme southern Illinois.

On April 3, 1966, the senior author, while looking for Sphag-
num in western Johnson County, discovered a small patch of
filmy fern growing well back under a wet, sandstone overhang.
On April 5, accompanied by ^li\ Max Felty, Mr. A. C. Skorepa,
and Mr. William Hopkins, the authors revisited the station and
were surprised and delighted to discover a much larger colony
of the filmy fern about 75 yards from the original locality. These
stations mark the westernmost extent of Trichomanes loschi-
anum in Illinois. It is ten air miles west of the closest station,
which is south of Ozark in the eastern part of Johnson County.
The locality is in the NW 14 of the SW 1/4 of section 32, T. U

S., R. 3 E., 4.75 miles southeast of Goreville, in a horseshoe can-
yon in the "Benson Hollow" area. The canyon is enclosed on
three sides by bluffs of Pounds Sandstone, which rise 20-60 feet
above the valley floor. The shallow, east-facing canyon is ap-
proximately 250 feet across and 210 feet deep. At its end a
cavern extends some 60 feet back under the bluff. A small

Nat. Hist. Suit. Div. Biol. Notes 44: 1-16. 1961.
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stream drops from above the northern end of the cavern to the
canyon floor and flows out of the canyon along the northern
bluif of the horseshoe. The fern grows at an elevation of 520-
540 feet above mean sea level.

The first-discovered station, which is along the north wall of

the canyon, is extremely moist and shows an indication of being
washed by rushing water during periods of high water. The
fern occupies an area about five feet wide and hangs from the

roof of the slightly undercut cliif. It receives no direct sun-
light. The pll of the fern (Beekman 180 Pocket pH-meter) was
4.9-5.2, whereas the pll of the rock was 7.2-7.4.

K

The second station is at the southern end of the cavern. The
fern colony occupies a band 17 feet long and 10-18 inches wide.

The cliff is much drier thnn at the first station. Many plants of

T)odccat]\con frenchii (Yasey) Rydb. gro\y with the fern at the

second station, Avliile riagiothecium rocseaimm B. S. G. grows

tlie ferns at both places. The pll of the fern

was 4.75-5.2, and that of the rock was 7.0-7.2. At this site, the

fern is north-facinir.

—

Jerry Snider and Egbert II.

ound

MOHI
BROCK, Department of Botany^ Southern Illinois Vniversity, Car-

londale, TlJInois 6:2903.

The Valid Publication of Cheilanthes vtllosa.—A rather

uncommon fern of the southwestern United States and northern

Mexico is CheilaTithrs villosa^ which was for a long time con-

fused with the closely allied tropical American species C. myrio-

phylla Desv. Tlie publication of this species is usually cited as

C. villosa Davenp. Cat. Davenp. Herb. Suppl. 45. 1883, e. g. by
Wooton & Standley (Flora of New Mexico, 1915), Braun (In-

dex to North American Ferns, 1938), Maxon in Kearney &
Peebles (Flowering Plants and Ferns of Arizona, 1942), Cor-

nell (Ferns and Fern Allies of Texas, 1956), and Knubloch &
Correll (Ferns of Chihuahua, 1962). This catalog of the Daven-
port Ilerburiuzn is ratlier rare, and so I reprint beh)w tlie treat-

nient of this species on the page cited:

'|CHeiIauthes villosa, n. sp. (provisional in Herb.)
' Southeaatern Arizona, September, 1881, Lemmon. I am indebted to the



34 American Ferk Journal

courtesy of Prof. Eaton for the privilege of naming this fern, which, on

its face, appears to be quite distinct. It has^ however, nearly the same

structure as C, elegans, Desv., and may prove to be only a very unusually

villous form of that species^but more material is needed to determine

this. Prof. Lemmon, whose splendid collection of 1882 has enriched the

herbarium with so many fine specimens of rare ferns, promises to make

an effort to get more of this fern during the present season; meanwhile

I give a partial description of the specimens already received:—
"Fronds 8' to 14' L, 1%' to 1%' br., oblong-lanceolate, tri- to quad-

ripinnate, scaly beneath with nearly colorless entire scales; both surfaces

villous with a loosely-entangled webby tomentum which gives to the whole

frond a greyish appearance much like C. lamiginosa."

The question at issue is whether or not this species is validly

published here, or whether it is a provisional name and there-

fore invalid. Article 34 of the International Code of Botanical

Nomenclature (1961 ed.) says: "A name is not validly pub-

lished . . . when it is merely proposed in anticipation of the fu-

ture acceptance of the group concerned, or of a particular cir-

cumscription, position, or rank of the group (so-called provi-

sional name)." Most cases involving provisional names are de-

batable, and the present is no exception. It can be argued that

Davenport assigned a species name and gave a description, and
that he therefore did accept the species. But this is not a good

argument, for all provisional names have an epithet and a de-

scription; if they do not, the names are invalid under rules

other than tlie one regarding provisional names. It is likely

that many of the authors mentioned above who have accepted

the 1883 date for the publication of this species have not investi-

ated the question of whether the name is provisional or not, but

have followed Maxon in his acceptance of the name (Proc. Biol.

Soe. AVashington 31: 142. 1918). I should be inclined to go

along were it not for Davenport's very first sentence. I do not

see how it can be argued that this is not a provisional name when
Davenport himself calls it a provisional name in the herbarium.

Many botanists, myself included, have assigned provisional

names in the herbarium, often while awaiting more and better

material, but most of us have refrained from mentioning these
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names in print. Davenport did mention the name but I do not
think that this removes it from the category of a provisional

name,

Fortmiately, no other specific name has ever been publislied

for this species, and so the discovery of the invalidity of the

original mention of the name in 1883 will not result in a change
in the specific epithet. The only change will be in the citation

and date of publication. So far as I can determine, the first

person to accept the species was Maxon, and so the proper cita-

tion Avill be: Cheilanthes villosa Davenp. ex Maxon, Prov.

Biol. Soc. Washington 31: 142. 1918.

This question was submitted to Dr. H. W. Eickett, of the

New York Botanical Garden, who is highly regarded as an au-

thority on nomenclature, who replied: "I am sure I cannot see

any basis for an objection to your decision that Cheilanthes

villosa w'as published as a provisional name."—C. V. Morton,
V. S. National Museum, Washington, D. 0. 20560.

Recent Fern Literature

Index Filicum, Supplementum Quartum pro Annis 1934r-

1960,^ by R. E. G. Pichi-SermoUi and collaborators. Internation-

al Bureau for Plant Taxonomy and Nomenclature, Utrecht, 1965.

xiv + 370 pp. 40 D. fl. (ca. $12.00).—Carl Christensen's Index
Filicum (1905-1906) is the fundamental index to fern names, an

indispensable w^orking tool of the fern student. The original

uidex is an undoubted masterpiece, remarkably complete and
accurate, especially considering that it was written by a very

young man; it has stood the test of time for its usability.

Christensen published three supplements, the third and last

containing names published up through 1933. The period since

1933 has been unusually active in fern study, especially in the

segregation of genera. There are thus large numbers of new

^
^Available from tlie International Bureau for Plant Tasonomy and

nomenclature, 106 Lange Nieuwstraat, Utrecht, The Netherlands. Pub-
iished with financial support by UNESCO and lUBS.
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combinations, some of them exceedingly difficult to find in the

absence of a current index.

Tliis lack has now been supplied by the publication of a fourth

supplement, which will be absolutely necessary for all libraries

and fern students. This supplement has been prepared by a

committee of the International Association for Plant Taxon-

omy, with Dr. R. E. G. Pichi-Sermolli as Chairman and editor.

An index of several thousand names prepared by Mr. F. Bal-

lard formed a basis for the work, but the other members of the

committee (Ilolttum, Ito, Jarrett, Jermy, Schelpe, Tardieu-

Blot, and Tryon) all assisted by searching botanical periodicals

for new fern names. All concerned are to be congratulated on

the appearance of this new work. The number of names listed is

not stated, but it is enormous, somewhere between 7,000 and

9,000, I should estimate.

Unlike the original index and supplements, this supplement

does not try to decide on a taxonomic disposition of the various

genera and species. Such an attempt at the present time would
be difficult, in fact impossible for a committee to undertake, be-

cause of the divergences of opinion on the status of many
segregate genera. The present supplement is simply an index,

with cross-references to basionyms, of validly published names
(and a few invalid ones, e.g. some nomina nuda), with no at-

tempt to decide on legitimacy or correctness. This is as it

should be.

Dr. Piehi-Sermolli has not limited the supplement to names
published after 1934 but has included also some oldt^r names, if

these were omitted from, the original index or supplements or

were incorrectly cited.

The work concludes with a catalog of tlie literature cited

(continued in the form that Christensen started), including
some riQV^ references to publication dates of older works, a list

of authors, with dates of birth and death when known, and a

list of serials with their abbreviations.

I understand that fern nnmes publisliod since 19G0 are now
boing collected at the Royal Botanic Gardens, Kew, under the
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supervision of Dr. F. Jarrett, and that future supplements will

be published by Ivew. It is good to know that there will not

again be any long period when no current index is available.

(.V. M.

Several tapers by Dr. J. Ghatak, Systematic Botanist,

Botanical Survey of India, Calcutta, India, have been received

for review, among them "Observations on the Cytology and

Taxonomy of Some Ferns from India,"^ Avhich reports chromo-

some counts for 24 species of Indian ferns, including first counts

for Pityrogramnia chrysophylla (sexual oetoploid) , Pteris

iiaurita L. (apogamous triploid), Cyrtomium faJcatum var.

caryotideum (apogamous triploid), BnmoJira simuJans (sexual

tetraploid), Dryopteris sparsa var. viridcsccns (sexual tetra-

ploid), Tectaria incisa (sexual tetraploid) [but if this count

was made on specimens collected in India, it is almost surely a

wrong identification because this American species is not known
to occur in Asia], Tectaria siibtriphylla (sterile triploid hy-

brid), Tectaria decurrens (sterile tetraploid hybrid), Thelyp-

teris suhocJitJiodes (sexual diploid) , BhcJi n xim occidcntale

(sterile hybrid), LeptocJiiIifs decurrens (sexual tetraploid), and

Lepisorus sp. (n=ca. 36). 'Troblems involved in the Proper

Identification of Ferns,"- gives chromosome counts of six

species of Indian ferns: Tlicriopteris glauca (n=56), Pteris

vittata (71—58), Pteris liaurita s. L (3n=87), BIcchnum

orientale s.l (272—34), Cyclosorus dcntatus s.l (7?=36), and

Polystick urn aculeatum s.l. (n—82), Ghatak overestimates the

value of chromosome counts in determining the taxonomy. For

instance, he makes the statement: '"The specimen which yielded

a clear meiotic count could be identified either as Glcichcnia

longissima Bl. if we follow Holttum (1954) or as Tlicriopteris

glauca according to Copeland (1947). The presence of 56 clear

bivalents in the spore motlier cells clearly supports Copeland's

treatment of the group." The chromosome count alone shows

nothing of the kind. ITolttum showed that Copeland had mis-

^The Nucleus 5: 95-114. 1962.
-'BuU. Bot. Surv. India 3: 79-82. 1061.
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used tlie generic name Ilicriopteris Presl, which really applies

to an aberrant species of a different group. If considered as a

genus, tlie group of ^^Hicnopteris'^ sensu Copeland must he

called Diploptenjginm (Diels) Nakai So much is factual. The

question as to whether tliis group ought to be considered a dis-

tinct genus (as by Copeland) or as a subgenus of GleicJicnia (as

by Holttum) is a matter of opinion, and the chromosome num-
ber found will not influence this decision one way or another

presumably. Finally, the species GleicJicnia longissima Blume
is Malaysian and G, glatica is of China and Japan; whether or

not these two vSpecies are conspecific is debatable; in any case

the identity of the Indian plant counted by Ghatak will have

to be determined by the usual taxonomic study and not by a

chromosome count. This kind of isolated chromosome counting

makes one question its value. Ghatak's count for a plant from
India called ^^Polystichum aculeatum'' is clearly valueless; there

is no indication that he is aware of the two senses in which this

name has been used in Europe, or that according to the presum-
ably correct usage this species does not occur at all in Asia. It

is possible that the plants of India that were formerly called

P. aciilcatum are referable to P. setiferitm (Forsk.) Woynar,
but this has not really been demonstrated; it would require ex-

tensive taxonomic study. One could almost assume that all the

species of the ''acuhatum'' group will have n=il or 82.^

C.V.M.

Evolutionary Significance of PoLYPLoroY in the Pteri-
DOPiiTA, by Edward J. Klekowski, Jr. and Herbert G. Baker.
Science 153: 305-307. 1966.—Most ferns are homosporous and
readily self-fertile, and thus are highly homozygous. Polyploidy,
which is concentrated in homosporous species, allows for the mu-
tation of some genes which can take on new functions without
depriving the orgatiism of essential processes which are main-
tained by their former homoh)guos.—C.V.M.

^Otlior papers by Gbatnk received are: "ApoRamy in Adiantum phillp-
pense L. and its Cytology," Bull. Bot. Roc. Benfral 13: 63-65. 1959, and
iwo Aew Species of the Adiantum caudatinn Complex," Bull. Bot. Surv.

India 5: 71-77. 1963.
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A Flora op Northeastern Minnesota, by Olga Lakela. Uni-

versity of Minnesota Press, Minneapolis, Minn. 19G4. xv + 541

pp. $10.00.—Professor Lakela has devoted extensive time during

the last 30 years to a study of the plants of the northeastern

part of Minnesota, both in the field and in the herbarium. Her
flora is thus not a compilation but a major contribution that

contains many original observations. She treats 49 species of

ferns and fern-allies, most of which are species ranging widely

into the northeastern United States and Canada. The treatment

is conservative, and generally follows that of Fernald in Gray's

Manual.—C. V. M.

ZUR IVENNTNIS DER FLACHEN BaERLAPPE IN BaYERN, by J.

Damboldt. Bericht Bayer. Bot. Ges, 36: 25-28. 1963.—The plants

formerly grouped as Lycopodium complanatum L, sens, lat, are

considered as Diphasium alpinum^ D. issleri^ D. complanatum,

D. iristachy inn, and D. zeiUer% with a discussion of the mor-

phology^ distribution, chromosome counts, and a key to the three

last named.—C. V. M,

Ok Hypodematium Kunze, by Kunio Iwatsuki. Acta Phyto-

tax. Geobot. 21: 43-50. 19G4.—The author believes that this

Old World genus, usually placed anionj]: the thelypteroid ferns,

belongs to the athyrioid series, perhaps distantly related to

Woochia, judging from characters of anatomy and chromosomes.

Keys and doscri]4ions are given for the four species.

Notes and News

Ferx and Tropical Plant Snow.—The Los Angeles Inter-

national Fern Society will present its fourth annual fern and

tropical plant show in tlie International Building (gate 1) at

the Los Angeles County fair grounds at Pomona. The show will

be open from 1 pm to 10 pm oii Mav 20 and from 10 am to 8 pm
on May 21. Tickets for one dollar will be available at the fair-

grounds; advance tickets costing only 75 cents may be purchased

from Bee Olson, 13715 Cordary Ave., ITawthorne, Calif. 90250.

rienty of free parking will be available. In addition to the many
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kinds of exhibits presented in past years, lectures by oustanding
garden consultants will be given hourly.—D.B.L.

TS

Adlantum capillus-veneris, Chcilanthes castanca, C. feei, C.

lanosa, C. tomcniosa, C. wootonii, Cyrfomium falcatum, Pellaca
airopnrpurea, Palypodium aureuni, P. hesperium, P. pliyllitidis,

P. plesiosoruni, P. polycarpon cv. Tristatum,' PoJystichum tsus-

smcnse, Thclypteris dentafa and Dryopteris ludoviciana. Spe-
cies of Anthurium, Crassula, Philodcndron, Seduni, and Spathy-
plnjllum are also available. In exchange I would particularly
like tree ferns and other tropical ferns, especially species of

Chcilanthes, Notholacna, and Pellaea.—Dr. I. W. Knobloch,
Department of Botany and Plant Pathology, Micliiejan State
University, East Lansing, Michigan 48823.
Annual Meeting in 1967.—The annual meeting of the Society

will be held in conjunction with that of the American Institute
of Biological Sciences at the Texas A&M University, College
Station, Texas. The ATBS meetings are scheduled from August
27 to September 1. The Society will hold a luncheon on Monday,
August 28, with papers to be read that afternoon.
A p're-meeting field trip will be led by Dr. Donovan S. Correll,

of the Texas Research Foundation, to the Edwards Plateau in

central Texas. Headquarters and accommodations will be at the
Lazy Hills Guest Kanch near Kerrville. Participants wull as-

semble at the Ranch on Thursday evening, August 24 (dinner
at 7 P.M.). Trips will be made August 25 and 26. Departure for

ust
write to Dr. Correll if you need or can provide automobile
transportation between College Station and the Ranch. Rates
for

$19
$15.00 each for two, $14.00 each for three, and $13.00 each
for four. These prices include all the first-rate food one can
eat, box lunches, and the use of a swimming pool and horses.
For information and guaranteed reservations write hcfore July 1

to: Mrs. Carol Stcinruck, Lazy ITJlls Guest Ranch, Ingram,
Texas 78025.—D.B.L.
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Report of the President for 1966

Tlie year 19G6 has been a very profitable one for the American
Fern Society. As an adherent society of the American Institute

of Biological Sciences we were asked to prepare a history, wliich

was published under the section "Know Your Adlierent Societies"

in tlie June, 1966, issue of BioScience^ pp. 410-411. We are

grateful to Dr. Ira L. Wiggins for this excellent report.

The Society plans to take an active part in the Ninth Inter-

national Botanical Congress, whicli will take place in Seattle,

Washington, August and September, 1969. A planning commit-

tee, serving as liaison between the Council of the Fern Society

and the National Committees has been appointed, consisting of

Dr. Warren II. Wagner, Jr., University of Michigan (chairman),

Dr. A. R. Kruckeberg, University of Washington, and Dr. T, M.

C. Taylor, University of British Columbia.

Dr. Walter II. Hodge, our representative to the American
Association for the Advancement of Science, has taken up duties

for a two year period as the National Science Foundation repre-

sentatlve in Tokyo, and Dr. Warren II. Wagner has consented

and bee]i appointed to complete his term of oflSce.

Since it was impossible to have our regular two-day field trip

prior to the AIBS ^Meetings, Conrad Morton and David Bellinger

offered to lead a trip on the prior Sunday, August 14. This was
a very enjoyable and pleasant trip due to their fine planning.

We drove first to Mrs. Paul Bartsch's Fern Garden at "Lebanon"
near Lorton, Virginia, where there were over 40 different species

of ferns appearing in native habitats. Mrs. Bartsch greeted us

and assisted in conducting us through the extensive and beauti-

ful area, which she has kept in fine condition. For lunch, we
went to the well known "Old Club" restaurant, in Alexandria,

Virginia, where we liad time to renew old acquaintances and meet

new friends. In the afternoon we returned to Washington, D. C.

Firsit we visited the Botanical Garden greenhouses, with their

many interesting troi)ical ferns; then we took a walk through

"Fern Valley" at the National Arboretum, where in 1959, 1,000

donated ferns were planted in correct habitats, and later many
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associated native plants were added. Through tlie efforts of Dr.

Robert Lommasson, then (1964) president of the Fern Society,

a number of our members contributed money for the display case

for fern pictures of Fern Valley, (see this Journal 54: 46.

1964.). Conrad Morton, with cordial hospitality, served the

group cocktails at his home, adding a most pleasant finish to the

day.

We owe a great deal of tlianks to Dr. Russell G. Brown, our
AIBS meeting representative, who planned an excellent luncheon
and made arrangements for the meeting at the University of

Maryland. Among the Society members at the luncheon we were
especially honored by having two Honorary
Edgar Wherry and Conrad Morton.
Our Vice-president, Irving Knobloch, planned a very success-

ful and well organized set of papers for the afternoon session. It

was well attended and there was a good response.
Tlie two day post-meeting field trip on August 18 and 19 was

Members

Maryl It
was led by Dr. Clyde F. Reed, who is very familiar with the ferns
in this area. It was rewarding to find so many ferns in an area
where they are not abundant. We are indebted to him for show-
ing us so many and varied habitats. We are also grateful to Dr.
and Mrs. Lellinger for mimeographing and sending notices to
the members.

We wish to thank Dr. Norman Marengo for actin<r as Judjre
of Elections and to Mr. W. E. Buker as auditor.

I appreciate very much tlie kind consideration and lielp of
members of the Society and e.specially the fiue cooperation of
council members in making this a profitable and pleasant year.

Respectfully submitted,

Mildred E. Faust, President

Eeport of the Secretary for 1966

At tlie close of 1966 The American Fern Society had 655 mem-
bers from aU of the United States except the Dakotas, Nevada,
and Now Mexico, and from 25 countries abroad.
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I regret to report the death of 5 members : Miss Clara C. Mark,

a member since 1913; Miss Bertha Bill, 1944; Mr. Hollis Koster,

1940; Miss Eleanor McGilliard, 1935; Miss Lena J. Russell, 1959.

The annual meeting of the Society held August 15th with the

American Institute of Biological Sciences on the campus of the

University of Maryland was preceded by a luncheon attended

by 33 members and presided over by our President, Dr. Mildred

Faust, who also presided at the well-attended afternoon program.

Titles of papers presented follow: "New collections of Psilota-

ceous gametophytes'^ by David W. Bierhorst; "Comparative

anatomy of false veins in ferns" by Warren II. Wagner, Jr.;

"The fern genus Pterozoninm" by David B. Lellinger; "Some

fossil ferns" by Chester A. Arnold; "Some ferns of tlie Juan

Fernandez Islands" by Frederick G. Meyer; "Ferns of Utah"

by Seville Flowers; "The gametophyte of Platyccrium andinum

Bak." by Lenette R. Atkinson; "Taxonomic significance of sto-

matal patterns in the pteroid ferns" by Lawrence E. Thurston

;

"Unusual features of the epidermis of Adiantum'' by Grace A.

Sehuler and John T. Mickel, read by Dr. Miekel; "Some fern

habitats in Jamaica" by Mildred E. Faust; "Studies on spore

apomixes" by Virginia M. Morzenti; and "Spore tetrad detail"

by Clara S. Hires.

Those who did not have to hurry away enjoyed an open

house at the Smithsonian Institution in AVashington, Tuesday
J

evening, August 16. During the evening we found our way

above the splendid exhibits to the IT. S. National Herbarium,

whore Mr. Morton and Dr. and :Mrs. Lellinger wek-omed ns to

their offices. Refreshments were served in the seminar room,
L

where there were some interesting exhibits, including Mr. Morton's

mock fossil and evolutionary history of the paper clip

!

Respectfully submitted,

TjENETTE R. Atkixsox, Secretary

Report of the Judge of Elections

Tlie results of baHotinir for officers of the American Fern

Society are as follows:
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For President

Mildred E. Faust 307

John T. Mickol 1

Warren II. AVagnei', Jr. 1

Rolla M. Tryon, Jr. 1

For Vice-President

Irving W. Knobloeli 311

For Secretary

Lenette R. Atkinson 308
4

Norman P. Marengo 1

Elizabeth Bartholomew 1

I therefore declare the following candidates elected to office:

Mildred E. Faust, President; Irving W. Knobloch, Vice-Presi-

dent; Lenette R. Atkinson, Secretary.

Respectfully submitted,

XoRMAN P. ]\Iakengo, Judg6 of Electio7is.

Report of the Treasurer for 1966

$2804 cr

the Society in good financial condition. Receipts from the sale

$857

former Treasurer expected, because of the large orders pending

m Wlie
netted the Society $385.98. The placing of this item in "Eoyal-

ties" naturally left the "Gifts" item very small. Advances for

dues this year totaled $2177.90, a large increase over 1965,

probably due to the fact that dues notices for 1967 were sent

out in early December. I now believe that this was a little too

early. The fees for advertisement in the Journal increased by

$31.00, doubtless due to the efforts of our Editor. Mr. Neill

Hall, continuing with the work of the spore exchange, netted

$58.87 beyond his expenses. In all we have had a pretty good

year, in spite of the fact that your new Treasurer has had to

learn as he carried out his duties. Many times he has been per-

plexed and ha.s had to call for help from Dr. Ilauke, who has

always responded willingly.
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Cash on hand, January 1, 1960
Membership Dues

Renewals

Sustaining

New
Advances

Arrears

Beceipts

12,000,40

184.00

240.30

1,364,30

20.00

Suhseriptions

Current

Advances

Arrears

300.20

813.60

8.20

Sale of Back Numbers
Sale of Reprints

Royalties (Wherry's Books)
Gifts

Arlvertisiug in Journal

Miscellaneous

Total Receipts

Total

American Fern Journal

DUl iirsemen ts

Vol. 55, No. 4
Vol. 56, No. 1

Vol. 56, No. 2

A^ol. 56, No. 3
^m

$902.39

932.02

904.58

921.79

Reprints and postage
Envelopes for mailing Journal
Pnnting stationery, envelopes and bills

Treasurer's expense
Secretajy's expense
Editor's expense
F'oray expense
Shipping and haiulling Back Numbers
Ains dues

AAAS dues

Miscellaneous

$3,809.00

1,122.00

1,213.33

316.21

385.98

24.56

98.50

138.87

$3,660.78

415.93

82,00

94.90

125.40

93.63

54.81

29.15

31.81

400.00

10.00

4.00

#723.75

7,108.45

$7,832,20
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Total disbursements $5,002.il

Cash on hand, JauuaiT 1, 1907 $2,829.79

Statement, December 31, 1966

Assets

Cash in Union National Bank $2,829.79

Cash in Green Point Savings Bank

Bissell Herbarium Fund 918.84

Life Membership Fund 1,437.21

Una Weatherby Fund 3,883.22

Accounts Receivable 817.15

Inventory, Journal

Library

r),951.50

390.0U

Total $17,233.71

Z,iabilliies

Advance Dues

Advance Subscriptions

Fund Balances

$1,304.30

813.60

Bissell Herbarium Fund 918.84

Life Membership Fund 1,437.21

Una Weatherby Fund 3,883.22

General Fund

Total

8,816,54

$17,233.71

Respectfully subitiittcd, Leroy K. Henry, Treasurer

Report of the Auditing Committee

I hereby eertify that I have seen the books and acconnts of

,ell<

Inc., and have obtained confirmation of the correctness of the

Society's balances on hand as set forth in detail in the accom-

panyinjr report of the Treasurer.

W
Report of the Spore Exchange

The Fern Spore Exchange has realized a healthy growth in

19GG over 1965. The number of members contributing fern

spores to the Exchange has doubled, both from members of the

United States and from other countries. Lists were mailed to
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3 70 members. Tlie same number of packets were distributed as
in 1965; however, these went to a mueh greater number of
members.

A complete new list was issued late in 1966 covering,' all the
species and varieties collected in 1965 and 1966. This list covers
311 domestic and exotic species and varieties.

Tiidividnals and institutions of six countries in Europe, four
ni Asia, Australia, and New Zealand are actively partieipatin":

m the Exchange. Sincere thanks is tendered to all these par-
ticipants, as well as the many individuals and institutions in the
United States and Canada, for their active support of the Ex-
change.

It is urgently requested that members continue to send in

spores or fertile fronds as tliey become available. The success
of the Spore Exchange depends on the continuing support of
all the member.ship. It is important that a fresh stock of spores
be maintained in the Exchange at all times.

Respectfully submitted,

Neill D. Kall, Director of the Spore Exchange

New Members

Mr. Forrest A. Hartnian, Route #3, Loekpurt, 111. 60441
Mrs. David Tlontzel, Tenallnaa Trailer Court, Warrensburg, Mo. 64003
Mr. G. Richard Jimenez, P.O. Cox 5172, Tampa, Fla. 33605
Mr. Edward J. Klekowski, Jr., Botany Department, Univ. of California,

Berkeley, Calif. 94704
Mr. Rlaine D. ^filler, Sprin^r^, Penna. 1551^2
ifrs. Laurence K. Parker, US ATD, Lagos, Nigeria, c/o American Em-

bassy. State Department, Washington, D. C. 20520
Miss Louise Sholler, 206 E. Barnett Street, Ventura, Calif. 93001
Mr, James Snyder, 222 Oneida Drive, Loveland, Ohio 45140
^fr. Hiroyuki Takaliashi, e/o Mr. Kawahata, 1460, 4-chome, Nakanieguro,

Mt'Kuro-ku, Tokyo, Japan
Mrs. Helen H. Wheelwright, 92 Mill Street, Sherborn, Mass. 01777

Change of Address

'^fiss Emily L. Hartman, Dept. of Biology, Univ. of Colorado—Denver

Center, llOO 14th Street, Denver, Colo. 80202
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Dr. Ru-liarfl L, Haiike, c/o Organization for Tropical Studies, Apt. 10,

Ciudad Universitaria, San Jose, Costa Rica

Dr. Francis J. Scully, 16 Con-^vay BlTd., Hot Springs, Ark. 71901

Mrs. Paul Swanson, 11503 -108th Street North, Largo, Fla. 33542

Mr. Robert I. Wilson, 1646 Charlinda Street, West Covina, Calif., 91790

Statement of Ownership, Management and Circulation

In accordance with the rules and regulations of the United States

Post Office, as established under the Act of October 23, 1962, Section

4396, Title 39, United States Code, the following statements are published.

Title: American Fern Journal

Frequency of Issue: Quarterly (Approximately March 31, June 30,

September 30, and December 31)

Location of Office of Publication (Printers): 3110 Elm Avenue,

Baltimore, Maryland 21211

Location of Business Office of Publishers (Not Printers) : Dr. LeEoy

K. Henry, Department of Botany, Carnegie Museum, Pitts-

burgh, Pennsylvania 15213

Publisher: American Fern Society, Inc., Department of Botany,

Carnegie Museum, Pittsburgh, Pennsylvania 15213

Editor: Dr. David B. Lellinger, Department of Botany, Smith-

sonian Institution, Washington, D. C. 20560

Managing Editor: None

Owner: American Fern Society, Inc., Department of Botany,

Carnegie Museum, Pittsbnrgh, Pennsylvania 15213

Bondholders, Mortgagees and other Security Holders: Xonc

Total number of copies printed:

Paid circulation

1. Sales through dealers, etc.

2. Mail subscriptions

Free distribution, including samples

Total distribution

Office use, left-over, etc.

Total

Average No. each

issue during pre-

ceding 12 months

1200

Single issue

nearest to

filing date

1200

930

5

935

265

1200

929

2

931

269

1200

The statements made above are certified to be correct, and are signed by:

David B. Lellinger, editor-in-chief of the American Fern Journal on October

1, 1966.
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BOLDUCS GREENHILL NURSERY
2131 Yallejo Street

St. Helena, California 94574

Open Saturdays and Sundays from 10 A.M. to 4 P.M. and by appointment

Phone 963-2998—Area Code 707 Mail orders accepted

UNUSUAL AND RARE FERNS
SHIPPED DIRECTLY TO YOU

List Availabh •

LEATHERMAN'S GARDENS

2637 N. Lee Avenue South El Monte, Calif. 91733

A NEW FEEN BOOK
w '

Learn of Ferns We Grow
by Sylvia B. Leatherman and Dorothy S. Behrends

Ferns for mild climate gardens : House Ferns : Spore

Culture : Unusual ways to grow ferns : Illustrated

with line drawinjrs

Order from:—B & L Boots

g, (Califoraiana

Dept. A
2637 North Lee Avenue

South El Monte, Calif. 91733
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Observations on Pteridophyte Life Cycles:

Relative Lengths Under Cultural Conditions

Edward J. Klekowski, Jr,^

A recent investigation of pteridophyte breeding systems (Kle-

kowski and Baker, 1966) has indicated that some ferns have

unexpectedly short life cycles (measured as the time from spore

germination to spore production, i.e., from spore to prothallu

to sporophyte to spore). Because of hetoroblastic leaf develop-

ment, it has generally been thought that the shortest life cycle
r

attainable in ferns, even under optimal conditions, was two or

three years. Included in the literature are reports of a two- or

three-year life cycle in Pteridium aquilintim (Conwa}-; 1949;

Webster and Steeves, 1958), a three-year life cycle in Bnjopteris

aJ)hreviata X fiUx-mas hybrids (Manton, 1950), a two- or three-

year life cycle in membei-s of the Polypodium vulgarc L-omplex

(Shivas, 1960), and a two and a half year life cycle in members,

of the Aspleninm aethiopicum complex (Braithwaite, 1964), The

data presented in this paper document a number of fern life

cycles of sexual and apogamous species that take less than a year,,

and one that can be completed in six to seven months.

Spores utilized in this study came from the following sources:

Thelypteris normalis (C. Chr.) Moxley, T. angescens (Link)

Munz & Johnston, T. puheriila (Baker) Morton, and Aspleninm

adiantuni-nignim L. were obtained from Barbara Joe Iloshizaki,

Los Angeles, CaWforma ; AdianUim cnpiJIus-venens L. and Wood-

n-ardia fimJmata J. E. Smith were collected in Woodwardia Can-

yon, Angeles National Forest, California; Adiayitnm scemaiuiii

'This leseaieh was supported in part by an NIH predoctoral fellowship

(Ko. 1 Fl-GM-32,504-ni). The author wishes to thank Mr. Charles Kline,

Propagator at tlio University of California Botanical Garden, Berkeley, for

the attention he gave this project.

Volume .i7, No. 1 of the Journal, pp. 1-48, was issued March 24, 1967
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Hook, and Osmunda reyalis L. were obtained from the University

•of California Botanical Garden at Los Angeles; and Thelypteris

dentata (Forsk.) E. P. St. John and Microlepia speluncae (L.)

Moore were obtained from the University of California Botanical

•Garden at Berkeley.

The spores were sown on inorganic nutrient agar (Parker and

Bold, 1961; modified B solution was supplied by B. C. Parker)

and grown under continuous fluorescent illumination (600 ft-c).

After attaining the prothallial stage, the gametophytes were

isolated in small plastic petri plates (60 x 15 mm), watered, and

-allowed to self-fertilize ; each yielded a completely homozygous

sporophyte (for further details see Klekowski and Baker, 1966).

After the initiation of the second or third frond, the sporophytes

were transplanted into potting soil, and their maturation was

•completed in a greenhouse at the Garden at Berkeley.

Table I gives lengths of the life cycles for the fern species

grown under the conditions described above. The total life cycle

has been divided into two periods, the first being the length of

time from sowing of the spores until the appearance of the

sporophyte, the second period being the length of time from the

appearance of the sporophyte until the adult plant produced

viable spores.

Life cycle lengtlis of two years were found in 3Iicrolepia

speluncae and Osmunda regalis.

The Thelypteris species, both the sexual and the apogamous

Adiantum species, Woodwardia fimhriata^ and Asplenium adi-

antum-nigrum all have life cycles of one year or less in duration.

The finding of a one-year life cycle in Asplenium adiantum-

nigrum and the previous report of a two-and-a-half-year life

cycle in A. aethiopicum by Braithwaite (1964) indicate that life

<iycle lengtli probably is not constant'in a genus, but represents

an aspect of the adaptation of each species to its environment.

The shortest life cycle discovered was that of Thelypteris nor-

nialis (6.5 months). The short life cycle together with the ease

of forming completely homozygous sporophytes should make this
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speeies a very useful genetic tool. Experiments are presently in

progress utilizing this speeies in irradiation studies.

The discovery of life cycles of less than one year's duration in

eight speeies of ferns representing four genera indicates that

this phenomenon may be much more common than was previ-

ously suspected.

Table I. Lengths of Life Cycles ix Days

Specie^ Period 1 Period 2 Total

Thel^pteris noimans 70 136 206

Theb'pteris deiitata 61 160 221

Adiantum capillus-veneris 90 184 274

Thelypteris aiigeseens 83 191 274

Aspleniuni adiantum-iiignim — 280 280-{-

Woodwardia iimbriata 113 188 301

Thelypteris puberula 57 249 306

Adiantum seenianniP 53 274 3-7

Microlepia speluneae 68 471 539

Osmunda regalis 65 498 563

'AH except the apogainous Adiantum i^eemannii are sexual species.
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Notes on the Distribution of Some American

Cheilanthoid Ferns

Thomas R. Pray^

The following notes are based upon a 10-year study of the

cheilanthoid ferns. My fieldwork in the southwestern United

States and Mexico has been concerned particularly with collect-

ing spore-bearing material of as many species as possible to be

used for studies of the gametophytes. In a number of instances

species and varieties Avere collected in areas not previously

recorded for the plants in question. These notes are intended,

therefore, to bring distribution records and related matters up
to date. The most recent floras and monographs are accepted

as accurate accounts of previous collections. Unless otherwise

stated, the collection numbers are mine.

Cheilantiies mexicaxa Davenp.

Knobloch and Correll (1962) state that this species is confined

to Chihuahua and San Luis Potosi. However, its distribution is

known to be more general. It is very abundant and well-devel-

oped in the mountains of Guanajuato between the towns of

Guanajuato and Dolores Hidalgo (1968^ 3078). It also occurs

in northern Jalisco (1981) and to the northwest in Durango

{3166f 3173). In the last named localities the plants were in

much more exposed and drier habitats than the oak woods of

Guanajuato. Ecologically this very close relative of C. Icndigera

(Cav-) Swartz is quite distinct; at least, all of my collpctions of

the latter came from much more moist situations than those

occupied by C. mexicana,

C. LiNDHEiMERi (J. Smith) Ilookcr

A collection from Zimapan, Hidalgo (3109) represents a south-

eastern extension of the range from that recorded bv Knobloch
and Correll (1962).

C. parishii Davenp.

Until 1964 this species was unknown except from its type

'Fiel.lwork has been ^supported in part by the Biu-he F\u\(\ of the National
Academy of Science nnd Grants G-12383 aiul GB-1716 from the National
Science Foundation.
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locality in Andreas Canyon^ near Palm Springs, California.

During the spring of 196i, Mr. Larry Kiefer collected specimens

of this rarity in Sentenac Canyon, San Diego County {Kiefer

1228) and at Quail Springs, San Bernardino County {Kiefer

1167). At both new localities as well as at the type locality very

few plants were found, A part of the Kiefer 1228 collection w^as

cultivated for a time and a study of its sporogenesis was made.

This species appears to be sterile and is probably of hybrid

origin. Some further observations will be publislied elsewhere.

C. cooPERAE D. C. Eaton
Since the publication of the most recent California flora

(ilunz, 1959) several new localities have been found for this

widely scattered but uncommon endemic species. It occurs on

limestone in the southern Sierra Nevada in the canyons of the

Kaweah {1531), Kings {1502), and Tule {2009) Rivers. These

collections close the gap between the central and southern Call-

fornia areas of distribution. All collections of the species (except

those from Santa Barbara County) that I have examined were

from limestone outcrops, Tlie recent discovery (Thomas, 1961,

p. 61) of C. coopcrae in Santa Cruz County sonic distance from

the other localities was also on limestone. Very likely this species

will be found elsewhere in the state at moderate elevations on

limestone where there is sufficient rainfall (cf. Hoover, 19G6).

Pellaea LONGiiiucRONATA Hooker

In a paper on the gametophytcs of PcUaca, Pray (1967) lists

this species from California. Surprisingly, only Shreve and Wig-

gins (1964) report it for this state, since it is relatively abundant

in the mountains of the eastern Mohave desert region. Although

there are earlier collections of this species in herbaria from the

Providence Mountains (DunMe 4231, AIIFII) and from the

New York Mountains (Ferris & Bacagolupi 8076, USA) these

were not cited by either A. Tryon (1957) or Munz (1959).

Recognition of the species in the California flora was probably

obscured by the fact that the eastern :\Iohave also includes the

eastern limits of P. mucrirnata (D. C. Eaton) D. C. Eaton
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(3193), and many intermediates exist between the two species

in that region which are undoubtedly hybrids {319 i). Plants

which are good examples of P. lonyimitcronata and indistinguish-

able from Arizona collections of the latter species beyond the

range of P. mucronata are present, however {1041, 1043, 3195),

Because the mountains of the eastern Mohave are also the west-

ern limit for Notholaena sinitata, Cheilanthes feet, and C woo-

tonii (Munz, 1959), the occurrence there of P, longimucronata is

not too surprising. The w^estern distribution of all of these

species seems to be limited, at least in part, by the summer rain-

fall pattern. Summer rains usually do not occur west of this

area but are typical of the climate to the east.

P. WRiGHTiANA Hooker

In 1964 this species was found in Zion Canyon, Washington
County, Utah, along the lower portion of the Angel's Landing
trail {2030). This collection appears to be the first record for

the species in Utah and it is decidedly more northern than the

distribution illustrated by A. Tryon (1957). Tliere were rela-

tively few plants in the area examined, but it is certainly pos-

sible that this region does contain other stations on the inaccessi-

ble cliifs. The species was not listed for Zion Canyon by Presnall

(1937, p. 8).

P. TERNiFOLiA (Cav.) Link
Previous reliable reports of this species in Texas have indi-

cated that it occurs only in the Big Bend Kegion of southwest

Texas (A. Tryon, 1957), with the exception of an isolated locality

in Pecos County (Correll, 1955, p. 88). I have collected it in the

Jeff Davis Mountains approximately 130 miles north of the Big
Bend locality. A few plants were found intermingled with

P. wrightkna on the western slopes of these mountains. More
significantly, the form collected {1698, 1702) is an unusual one
with simpler leaves than the typical, very widely distributed

form. The plants in the Chisos Mountains of the Big Bend are

of the typical form, judging by the collection {Tryon & Tryon
5097) which I have examined. The form collected in the J elf
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Davis Mountains differs from typical P. teniifolia by a complex

of characters which have been found in several other collections

from Durango {3148, 3173), Michoacan {3117), and Hidalgo

{Pringle 10025), Mexico. These collections can be distinguished

from the typical form by the following characteristics:

1. The pinnae of the upper half or two-thirds of the leaf are

simple and unlobed, regardless of leaf size. In one leaf from

Pray 3117 all 19 pairs of pinnae are simple. In the typical form

only the terminal and sometimes the penultimate pinnae are

undivided, except in juvenile leaves.

2. Persistent, long, soft, uniseriate hairs are conspicuous on

the stipes and rachises. The latter tend to be stouter. Similar

hairs may also occur sparingly on the lamina. The typical form

is completely glabrous at inaturity except for a few scales at

the base of the stipe.

3. lierbaceous

This is especially apparent in the living state but also shows in-

dried material.

4. The pinnae are distinctly glaucous, whereas the typical

plants have bright to dark green leaves.

5. The clear margins of the pinnae are much broader, more

apparently modified, than in typical F. tcrnifolio, and there is.

little or no development of mncronate tips. In the typical form.

the pinnae are strongly mucronate.

6. Both the spores and cells of the gametophytes are larger.

rn xas

is also true for the other eolleetions. This suggests that these

atypical collections represent the tetraploid phase of P. temifoha

reported by Tryon and Britton (1958). Their report was ba.sed

on a collection from Valle de Bravo, Michoacan, very near the

locality for Pray 3117.

This complex of distinguishing characters always remains to-

gether in the collections I have cited and in the populations from

which they came. There is no evidence of any recombination of

these features with those of the typical form, even when the two

occur together in the same area, as in Durango and Michoacan.
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This lack of intermediates in conjunction witli an assumed dif-

ference in chromosome number supports the opinion that these

plants represent either a distinct subspecies of P. ternifolia or

deserve recognition as a species. Because the plants are ex-

tremely fertile and their gametophytes are sexual (Tryon and
Britton, 1958; Pray, 1967) it is likely that this form is an
amphidiploid for which P. ternifolia is one parent, rather than
simply an autotetraploid of the typical (diploid) form. In the

latter case reduced fertility or apogamy would be expected. If

the assumed amphidiploidy, as suggested by the regular meiotic

synapsis reported by Tryon and Britton (1958), proves to be
true, then I believe that this entity should be regarded as a dis-

tiuvit species of Pellaea. Among living Pellaeas in their present
distribution none seems a particularly suitable candidate as the

other parent. Perhaps the newly described diploid form of

P. glabella var. ylahcUa from Missouri (Wagner et al., 1965) was
involved if formerly it and P. ternifolia were sjTnpatric.

According to A. Tryon (1957, p. 151) the fern under discus-
sion here is presuumbly Pellaea languinosa Fee. If examination
of the type {Schaffncr 321, P) should prove tliis, then the Fee
name is the correct one. If the Fee name does not apply, then a
Tipw epithet will be in order.

P. sEEMANNi Hooker and P. skixneri Hooker
Pellaea seemanni appears to be widespread in western Mexico,

whereas P. skinneri is reported from Chihuahua and Jalisco only
(Knobloeh and Correll, 1962). I have found P. seemanni
(1780) and P. sUnneri {1781) in the mountains of the Cape
J^egion of Baja California south of La Paz. These two were
growing together at an elevation of 4000 to 5000 feet in the same
area which contains the endemic NotJwlaena peninsularis.

Notiiolaena grayi Davenp.
The occurrence of this species in Hidalgo (3106) extends the

range of the species as stated by Tryon (1956, p. 58) consider-
ably to the southeast. •

N. INCANA Pre.sl

This species occurs in western Durante near the Navarit bor-
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der {3157). This collection fills a gap in the distribution indi-

cated by Tryon (1956, p. 92) between Sonora and Chihuahua

and Jalisco to the south.

N. DELicATULA Maxoii & Wcatherby

Collections of this species from northeastern Mexico {2079,

3008, 3029) seem to verify its distinction from N. incana, al-

though some immature specimens are difficult to place. One

collection from Iturbide, Nuevo Leon {3029), is particularly

distinctive and, indeed, it is different from typical iV. delicatula

also. This collection has creamy-yellow cereous indument on the

lower surface of the pinnules which is quite distinct from the

white indument of the other collections I have seen and from

those examined by Tryon (1956). The scattered cereous glands

on the upper surface are also yellow. In other respects the col-

lection seems to be referable to N. delicatula. The fairly abun-

dant plants at this site all agreed in indument color. One col-

lection {3008) is actually somewhat intermediate in that it is

glabrous on the upper surfaces of the pinnules but has the lighter

colored stipes of N. delicaiula. Since both species are sexual

(Pray, unpublished), some recombination of characters through

hybridization of these very close species is a distinct possibility.

N. WEATIIERBIANA TryOU
Previous collections of this species have indicated that it is a

rare endemic in southwestern Chihuahua (ICnobloch and Correll,

1962). A collection from a canyon just south of the city of Chi-

huahua {3184) is noteworthy since the latter locality is more

than 150 miles from the Batopilas area to which the species was

thought to be confined. It is apparently very rare in the new

locality also because only a single, large clunjp was found.

N. PALMERi Baker
The most significant find in Notholaena was the collection of

this species in Guanajuato {1971, 3078). The plants were re-

stricted to a rather small, exposed, rocky area in the mountains

east of the city of Guanajuato. According to Tryon (1956,

P- 78) this species was previously known only from the type

collection from San Luis Potosi, all other reports of the species
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being referable to iV. pollens Weatli. There can be no doubt that

the Guanajuato collections are distinct from the latter species;

they appear to correspond to N. palmeri as it is described by

Tryon. These collections consist of specimens which are quite

distinct from N, pallenSy in that the stipes are scaleless and shiny

and the upper surface of the lamina lacks cereous glands and is

bright green. A distinctive field difference not mentioned by

Tryon (1956, p. 78) for these species is the upriglit position of

the leaves in iV. palmeri. Those of iV. pallcns tend to spread in a

flat rosette
J
the habit of the two is superficially quite distinct.
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Sexuality in a Wild Population of

Equisetum arvense Gametophytes

Richard L. Hauke

Studies of tlie gametopliyte generation of Equisetum have

occupied botanists ever since Vaucher (1821) first reported the

germination of spores and illustrated early stages in gameto-

phyte development. Buchtien (1887) summarized the laiowledge

of gametophytes up to his time. Gametophytes have occasionally

been found and described from naturally occurring populations

(Kashyap, 1914; Walker, 1921, 1931; Mackel, 1924; Schratz,

1928). All except Schratz reported that wild gametophytes bear

archegonia at first, with some subsequently producing antheridia.

Schratz, however, counted 848 wild gametophytes and stated

that 46.9% were male and 53.1% were female or, in a few cases,

bisexual.

Equisetum gametophytes have been studied frequently in cul-

ture (Buchtieu, 1887; Ludwigs, 1911; Kashyap, 1914, 1917;

Walker, 1921, 1931, 1937 ; Schratz, 1928 ; Eumberg, 1932; Hurel-

Py, 1949, 1959; Wollcrsheim, 1957; Shule, 19G4). Descriptions

of gametophytes in culture differ from those of wild gameto-

phytes chiefly in the frequency with which small gametophytes

bearing only antheridia occur in culture. All of these workers

found definitely antheridial gametophytes in their cultures. They

are smaller, paler, and shorter-lived than archegonial or bisexual

gametophytes. Under crowded conditions antheridial gameto-

phytes usually predominated, whereas under conditions of better

nutrition the proportion of archegonial gametophytes increased.

Production of archegonia by initially antheridial gameto-

phytes has been reported (Ludwigs, 1911; Walker, 1931; Wol-

lcrsheim, 1957), but is not common. Initially archegonial gameto-

phytes, on the other hand, frequently produce antheridia under

conditions of poor nutrition or increased age. Kashyap (1917)

found that spores of E. dehile (= E. ramosissimum subsp.

delile) produced mostly archegonial gametophytes under all

conditions. Walker (1937) reported a tendency for gametophytes
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of E, scirpoides to remain unisexual. Hurel-Py (1959) found

that isv^'lated spores growing in Knop's agar produced ^^prothal-

lial colonies/' which are regularly monoecious gametophytes

having both archegonial and antheridial lobes.

Based on both studies of cultured and wild gametophytes, the

generally accepted interpretation of sexuality in Equisetum

gametophytes is: (1) Equisetum gametophytes are inherently

bisexual, (2) Nutritional and other environmental conditions

determine the sex of the gametophytes at an early stage, and

(3) Once determined, the sex is usually maintained, but can be

reversed.

Joyet-Lavergne (1926, 1927, 1930, 1931) maintained a position

strongly opposed to this. Through the use of indicator dyes he

showed that Equisetum is physiologically heterosporous, although

the spores are morphologically identical. He claimed that some
spores have a lower oxidation-reduction potential and more
osmic-acid-reducing fats than do others. These produce female

gametophytes.

The uncertainty concerning the nature of gametophyte sexual-

ity in Equisetum is reflected in morphology textbooks. Campbell

(1895) called them dioecious, Eames (1936) said monoecious,

Foster and Gilford (1959) stated that they were homothallic,

and Bold (1957) observed them to be heterothallic.

In the discussion that follows, monoecious and dioecious will

be used; the first is synonymous with bisexual, the second with

unisexual. The terms antheridial or male and archegonial or

female are used interchangeably.

In June, 1961, I discovered an extensive colony of Equisetum
arvcnsc gametophytes in Kingston, Rhode Island, growing on

two earth mounds about two feet high which consisted of gravelly

glacial till of circumneutral acidity. The mounds were shaded

by a willow and a maple tree, and around them were growing

'fl

f
ous graminoids. Because the population was young, I was able
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to study the development of sexuality in the gametophytes at

four times over a period of about 12 weeks.

It was possible that earlier workers had collected only those

wild gametophytes which they could see with the unaided eye

and, therefore, had missed any dwarf males, if any were present.

To avoid this, I carefully cut out small pieces of the mound

about 15 mm deep and transported them to the laboratory,

where they could be inspected thoroughly. There all gametophytes

were removed from the soil surface with the aid of a pair of

forceps and a dissecting microscope and were tabulated by sex.

Antheridial gametophytes are usually readily recognizable be-

cause of their light color and sparse appendages. Archegonial

gametophytes are usually larger, dark green, and bear more well-

developed appendages. If there was any doubt about the presence

or type of sex organs, the gametophyte in question was mounted

in water and studied under 100X or greater magnification. The

number of gametophytes observed on various dates is recorded

in Table I.

Many of the gametophytes collected on June 2 were juvenile,

so the collection was placed in a moist chamber and kept for a

week. Archcgonia, which occur at the base of the vertical ap-

pendages, are difficult to observe, and possibly the actual number

of archegonial gametophytes was higher tluiu the 10% observed

on June 8.

Gametophytes were collected again on July 7. Two of the

antheridial gametophytes were growing in a cluster with two of

the archegonial gametophytes; this cluster resembled one large,

bisexual gametophyte. Such clustering is also found in cultures,

and probably results from the interlocking of elaters of two or

more spores. Most of the male gametoi)hytes appeared old, with

many necrotic antheridia and but a few younger antheridia

containing motile sperms. These males Avere 0.5-1.0 mm ni

diameter, ^ilost of the female gametophytes appeared vigorous

and were mostly 2-3 mm in diameter. A few were becoming

dried and brown, a«id a few were nearly buried by silt. The
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sporelings were very small (up to 11 mm tall) and had only

1-3 nodes.

On August 3 antheridial gametophytes were still present at

the site, but they were mostly brownish, overgrown by mosses,

and difficult to detect. However, one isolated, large, green male

was observed. Most of the archegonial gametophytes were still

green; some had grown to 4 mm in diameter, and all bore sporo-

phytes. In some cases three or four sporophytes were found on

a single gametophyte. The sporelings had up to five nodes, and
branches were developing from their bases.

Table I. Sexuality of Wild Equisetum arvense Gametophytes

Condition June 2 June 8'^ July 7 Aug, 22

Antheridial 2 (18.2%) 13 (26.0%) 42 (51.2%.) 3 (14.5%)
Archegonial 1 (9.1%) 5 (10.0%) 35 (42.7%.) 17 (80.9%)
Bisexual Q 2 (2.4%,) 1 (4.8%)
Asexual 8 (72.7%) 32 (64.0%) 3 (3.7%))
Total 11 50 82 21

iThis sample is a portion of the remainder of the June 2 collection incu-
bated in a moist chamber for one week.

Tile last collection was made on August 22. By that date most
sporophytes appeared independent because the gametophytes
were brown and dried. The single apparently bisexual gameto-
phyte was too disintegrated at the base to tell with certainty

whether it consisted of connected antheridial and archegonial
portions or whether there were separate gametophytes in a

cluster.

The most important conclusion to be drawn from this wild
r

population of Equisetum arvense gametophytes is that dwarf
male gametophytes are common in naturally occurring popula-
tions. Although a few archegonial gametophytes may bear an-

theridia secondarily after producing archegonia, certainly the

most common sexual i)attern in nature is the dioecious one. In
the population I studied antheridial gametophytes are a normal
component and were nearly as long-lived as the archegonial ones.

Despite the small sample I tabulated, compared with that used
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by Schratz (1928), my results are in greater agreement with his

than with those of other workers, most of whom give no actual

counts, but certainly imply that all wild gametophytes are ini-

tially archegonial. My observations directly contradict Walker's

(1931), who observed dwarf male gametophytes and claimed that

they w^ere short-lived, abnormal, and resulted from crowding

and starvation. She concluded that the normal gametophytes

were at first archegonial and later bisexual!

It seems that Equisetum arvense gametophytes growing in the

wild and those growing in uncrowded culture are comparable,

for about 50% male and 50% female gametophytes are produced

in both under a variety of conditions. Sufficiently non-normal

conditions can change these proportions, however. Enriching

the medium or improving the quality of light increases the per-

centage of gametophytes bearing archegonia, whereas growing

the gametophytes under poor light, poor nutrition, or in crowded

cultures increases the percentage of gametophytes bearing only

antheridia (Wollcrshcim, 1957; Ilurel-Py, 1959).

high percentage of dwarf male gametophytes can be obtained

under unfavorable conditions, this does not justify the conclu-

sion that dwarf male gametophytes are due only to poor condi-

tions. If wild antheridial gametophytes resulted from starva-

tion, the percentage of antheridial gametophytes should vary

widely from population to population. Yet I have seen some

well-isolated and presumably well-fed male gametophytes both

in culture and in this wild population. I have also seen several

crowded and presumably ill-fed clusters of both male and female

gametophytes which grew from spores in such close proximity

that they could not have been subject to much difference in avail-

able nutrients. Thus the close approach to an equal proportion

of male and female gametophytes suggests a chromosomal mecha-

nism for determining sex.

The possibility of an antheridial substance produced by ga-

metophytes which promotes the formation of antheridia, as

described for Fteridinm by Dopp (1950) must be considered as

a possible explanation for the development of 90% or more

antheridial gametophytes in crowded cultures.

Althou&
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Since dioecious E. arvense gametophytes are not simply the

result of poor nutrition affecting a bisexual spore, there must

be an internal mechanism for developing dioecious gametophytes.

One definite possibility is a physiological heterospory. Joyet-

Lavergne's work (1926, 1927, 1930, 1931) should certainly be

reconsidered. He claimed to have observed two kinds of spores

that were separable according to oxidation-reduction potential.

Scliratz (1928) repeated Joyet-Lavcrgne's tests and discredited

his results. Schratz's argument was that there are two extremes

of spores with all intermediate conditions. If this is true, it

might provide the answer to the problem of how sexual expres-

sion in E, arvense is controlled. If the spores vary in their

physiology, those at one extreme would always develop as male

and those at the other as female. The intermediates would differ

according to environmental conditions. Under normal conditions

all of those on one side of a median metabolic threshold would

be of one sex, whereas tliose on the other side would be the other

sex. With improved conditions more and more of the spores

would be above the threshold needed to produce archegonia,

whereas with poorer conditions fewer and fewer would be above

the tlireshold, and most would produce antheridia. With ad-

'anciiig age or changing conditions, a given gametophyte might

drop below the metabolic thresliold necessary for archegonial

production and might revert to producing antheridia.

The presence of morphological heterospory in E. arvense has

been claimed (McLean and Ivimey-Cook, 1951), but I was unable

to find any differences among the spores produced by plants

from the Kingston locality. The biochemical differences which

seem to exist in Eqnisrfum spores and gametophytes appear to

be an early stage in the evolution of morphological heterospory,

as suggested long ago by Curtis (1907, p. 307). The implications

of this incipient heterospory should not be overlooked. By
studying sexual expression in Eqiiisetum, perhaps insight can

be gained into the development of heterospory, an evolutionary

tendency whicli has culminated in the highly successful seed

pi a Tits.
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Notes on the Ferns of Dominica and St. Vincent^

C. V. Morton and David B. Lellinger

Among the islands of the Lesser Antilles, the largest ishindi"

Guadeloupe, INTartiiiique, and Trinidad—have been botanized

most intensively. Not enough attention has been paid the smaller

islands like Dominica and St. Vincent, and many of the smallest

islands have had almost no botanical exploration. Until recently

the smaller islands were without airports; visiting them by sea

required a slow and often uncomfortable journey.

In 1947 the senior author sailed by open boat on a 36-hour

passage in order to collect plants on St. Vincent.

From 1963 until the present time the Bredin-Archbold-Smith-

SDnian Biological Survey of Dominica has permitted botanists,

zoologists, and anthropologists to study the natural and cultural

history of that island on a continuing basis. Among the botanists

in this program who have made collections of pteridophytes are

^Travel to Dominica and publication of this paper have been supported by

the Smithsonian Institution.
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K. L. Chambers, W. R. Ernst, H. E. Robinson, D. H. Nicolson,

W. L. Stern, G. L. Webster, R. L. Wilbur, and the junior author.

Our studies of these botanists' collections have resulted in the

following notes. Specimens cited are in the U. S. National Her-

barium, unless stated otherwise.

AsPLENiUM AURTTUM var. MORiTZiANUM Hieron. Bot. Jahrb.

Engler 34 : 467. 1904.

Domin (1929, p. 176) mentions the variability of .4. auritum and

considers the larger, more divided specimens to be var. rigidum

(Swartz) Hooker. But none of the specimens we have seen from the

Lesser Antilles has the superior basal pinnules of the lower pinnae

at all divided, as does Freyreis, "ad later, rup. Brasilia" (S, Morton

photograph 5780a), which is the type of A . rigidum Swartz.

The larger Lesser Aiitillian specimens with several free, scarcely
« « ^ V It

adnate

4409

which is the lectotype of A. auritum var. moritzianum, chosen by

Morton & Lcllinger (1966, p. 20). Li our opinion, even the smaller

Dominican specimens (Lellinger 409, Lloyd 162, 540, 800) that have

most of the pinnules decidedly adnate should be considered var.

moritzianum. Neither size nor frond morphology correlates with

epipetri.sm or epiphytism. More of the epiphytic plants come

from the higher altitudes.

4198h)

419, 514)

have a few of the segment or pinna apices elongate-attenuate. We
do not think this slight variation is worthy of taxonomic distinc-

tion, however striking it is in the living specimens, for many

iutergrades with typical var. moritzianum exist in the herbarmm

specimens.

Blechnum binervatum (Poir.) IMorton & Lellinger, comb. nov.

Polypodium binervatum Poir. in Lam. Encycl. M6th. 5: 521. 1804. Type:

Locality and collector unknown [but probably from the Lesser Antilles],

Herb. Jussieu, Cat. 13Ga (P, Morton photograph 3115). The holotype

shows that this is the species that has been known as Blechnum phmteri

(Desv.) Diels, which wa.s based on Lomaria plumieri Dcsv. (Ges. Isaturf.

Freund. Berlin Mag. 5: 325. 1811), which was based apparently solely
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on a description and illustration by Plumier (Tract. Fil. L 90, 1805),

of a plant from Martinique.

This is an epiph^'tic species with thick, wide-creeping rhizomes;

the rhizome scales are numerous and concolorous, lacking a central

dark stripe. The deeply pinnatisect blades with fully adnate

segments have the rhachis beneath pale and without a dark stripe.

This species is related to Blechnum fragile.

Bi-ECHNUM fragile (Liebm.) Morton & Lellinger, comb. nov.
Osmnnda pohjpodioides Swartz, Nov. Gen. Sp. Pi. Prodr. 127. 1788. Type:

Jamaica, Swariz.

Blechnum onocleoides vSwartz, J. Bot. Schrad. 1800(2): 75. 1801. Based on

Osmnnda pohjpodioides Swartz. Since the epithet pohjpodioides was at the

time available under the genus Blechnum and should have been adopted,

the epithet onocleoides was superfluous when published and is therefore

illegitimate.

Onodea polypodioides (Swartz) Swartz, Fl. Ind. Occ. 3: 1585. 1806, nan L.

1771.

Lomaria polypodioides (Swartz) Desv. Mem. Soc. Linn. Paris 6: 288. 1827,

non Gaud., 1825.

Lomaria onocleoides Spreng. in L. Syst. Veg. ed. 4, 4: 62. 1827. To be con-

sidered as a new name for Osmnnda pohjpodioides Swartz and not as a

transfer of the illegitimate Blechnum onocleoides Swartz. Lomaria ono-

cleoides Spreng. is a legitimate epithet, but it may not be transferred to

Blechnum,

Lomaria fragilis Liebm. Dansk. Vid, Selsk. Skrift. V, 1: 232. 1849. Type:
Iluitamaico, Mexico, Liebrnann (fragment US),

Spicanta onocleoides (Spreng.) Presl, Epim. Bot. 114. 1849 [1851].

Blechnum polypodioides (Swartz) Kuhn, Fil. Afr. 92, lNi68, non Raddi, 1819,

This much-named species has been passing in the "Index
Filicum/' in Proctor's (1953, p. 13) '^A Preliminary Checkhst of

Jamaican Pteridophytes/' and elsewhere as Blechnum polypO'

dioides (Swartz) Kuhn, but this is an obviously illegitimate name,
a later homonym. The earliest legitimate and available specific

epithet is Lomaria fragilis Liebm.
This species differs from Blechnum hinervaium in having at

least the older rhizome scales with a dark central stripe, and usually

also in having the older sterile leaves with a dark line running

halfway up the midrib beneath. The South American plants of

this alliance arc often somewhat larger, but may not be different*
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If they do prove distinct, the proper name will be Blechnum
kunthianufu C. Chr.^

Blechnum lineatum (Swartz) Hieron. Bot. Jahrb. Engler 34:

473. 1904.

Osmunda lineata Swartz (Xov. Gen, Sp. PI. Prodr. 127. 17SS)

was very briefly described from specimens collected by Swartz in

Jamaica. Christensen (1910^ p. 21) indicated that the type con-

sisted of sterile blades of Cydopeltis semicordata (Swartz) J. Smith
and fertile blades of some species of Blechnum subg. Lomaria.

Since it was based on a mixture, the name should be abandoned;

according to Christensen. This is not necessarily the case if such a

name can be satisfactorily typified. It is true that two sheets of

Osmunda lineata at Stockholm consist of sterile blades of Cy-

dopeltiSj which are probably a part of the type of Polypodium

semicordatum Swartz, and fertile blades of a Blechnum (see Morton

photographs 5904 and 5905). If this were all of the type material,

one would probably have to agree with Christensen. However,

there is a third sheet at Stockholm, apparently overlooked by

Christensen, which was also collected in Jamaica by Swartz and

named and labelled lineata by him m red ink. There is a photo-

graph of this sheet in the U.S. National Herbarium that was made
by Maxon in 1928. According to Maxon's notes and the photo-

graph, the two sterile fronds on this sheet belong to the species that

has usually been called B. lineatum. These can therefore be desig-

nated as lectotype, and the name thus preserved in its usual sense

for this common species of the Greater Antilles. According to a

note by Maxon, the fertile frond on this sheet does not belong with

*The appropriate synoziymy is:

Blechnum KUNTHiANrM C. Chr., Ind. Fil. Suppl. 1: 16. 1913. Based on
Lomaria angustifolm H. B. K. . _

Lomaria anguslifoUa H. B. K. Nov. Gen. & Sp. 1: 18. 1815. Type: \illa de
Ibarra, Ecuador, Humboldt it Bonpland (B, not seen).

Lomaria mcride7isis Klotzsch, Linnaea 20 : 345. 1847. Type: Merida, Vene-

zuela, Moritz 297 (B, Morton photograph 9967; isotype BM, :Morton

photographs 7380 and 7382).
Blechnum meridense (Klotzsch) IMctt. Fil. Hort. Lip:=. 61. 1856, n(m B,

meridense Klotzsch, 1847. An illegitimate name.
Blechnum anguallfoUum (II. B. K.) Ilieron. Bot.'Jahrb. Engler 34:472,

1904, non Willd., 1810. An illegitimate name.
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the sterile and is not B. lineatum. It is hard to be sure of this

from the photograph, and in any case fertile pinnae of Blechnum
subg. Loniaria generally look much alike and are rarely distinctive,

so the fertile part can be excluded as a part of the Icctotype.

Blechnum insularum Morton & Lellinger, sp. nov.
A B. underwoodiano simile sed rhizomate epiphytico, pinnis

lanceolato-linearibus longe et acriter attcnuatis differt.
Rhizome epiphytic, erect, 25-50 cm high, 6-7 mm in diam.

(excluding stipe bases and scales) or probably someAvhat more,
densely paleaceous, the scales acicular, 11-14 mm long, ca. 2-2.5
mm broad at base, abruptly narrowed above base to ca. 0.8 mm
broad, strongly bicolorous, the central dark part ca. 0.5 mm broad,
more than one cell thick, the narrow margins pale brown, one cell
thick, the apex long-attenuate, the margins entire throughout;
stipes of the sterile blades 18-25 cm long, 2-3 mm in diam.,
glabrous, scaleless except at very base, green beneath, purplish
above, deeply sulcate above; sterile blades elliptic, 55-65 cm long,
17-23 cm broad, fully pinnate, the pinnae 10 13 pairs in mature
plants, alternate, not at all imbricate, chartaccous in texture,
lanceolate-lmear, the larger 13-14 cm long, 1.8-2.1 cm broad,
long and sharply attenuate at apex, cuneate at base, the lower free
Irom the rhachis and sessile or very shortly petiolulate, the upper
adnate and more strongly decurrent than surcurrent, the apical
pinna conform with the others, not stalked but adnate at the base
to the next lower pinna, the basal one or t\AO pairs of pinnae
slight y smaller than the others, the stipe with several vestigial,
glandhke pinnae, the margins entire, the surfaces dark green above,
paler beneath the rhachis and costae beneath with a few, pale,
deciduous scales, the rhachis beneath with an uiconspicuous, low,
ridgelike aerophore at the base of the pinnae, the primary veuis
otten lorked, the veins at the middle between the costa and
margin of the larger pinnae ca. 34-38 per 3 cm, mostly 0.6-0.8 mm
apart, mconspicuous, not elevated;fertiIepinnae(from*SAa/er555i)
nariowly Imear, ca. 20 cm long and 4 mm broad, ascending,
upwardly curved, sessile; soral veins subcostular, thickened,
dark, the sporangia numerous, spreading and covering the nariow
ieat-surface of the "false indusium"; spores bilateral, monolcte,
plano-convex m profile, ca. 50 m long and 35 m high, exclusive of the
somewhat loose, weakly cristate pcrispore. Annulus of 22-25
thickened cells.

Type: Cumberland Mountain, St. Vincent, B. W. I., 750-1000
m alt., May 14, 1947, C. V. Mortm 5822 (US No. 2,358,423).
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Paratypes: St. Vincent: Mountain forests, on trees, 2S00-33OO

ft, alt. //. H. d^ G. W. Smith 1023 (BAI, lower right and upper right

hand plants, Morton photograph 7395) ; Grand Buuhomme,
800-930 m alt., May 24, 1947, Morton 6134 (US nos. 2,358,489-90) •

Puerto Rico : Quebrada Grande to Cuchilla Firnie, Sierra de

Naguabo, 660-810 m alt., Aug. 6, 1914, Sltafer 3581 (US). Poor

specimens, doubtless referable here, are: Sierra de Naguabo, May
8, 1914, Hess 309 (US); Rio Prieto, Sierra de Naguabo, Aug.

10-15, 1914, Shafer 3650 (US); Sierra Luquillo, March, 1912,

Hioram340([JS).

The small section Lomariocyas (J. Smith) Alorton (Amer. Fern

J. 49: GS. 1959) contams a few species characterized by acicular

scales with a dark central portion more than one cell thick and

usually by an erect, sometimes conspicuous trunk, which gives the

plants a cycad-like appearance. The South African B. tabulare

(Thunb.) Kuhn and the southern Souch American B. magcUan-

icum (Desv.) r^Iett. arc well known examples. The only representa-

tive known from the T.esser Antilles has been B, mfuni (Spreng.)

C. Chr., a plant confined to Guadeloupe; it is terrestrial with a

thick trunk and has thick, stiff, coriaceous, closely set or even

imbricate pinnae rounded at the apex. The present species differs

in its cpiphjlic habit, slenderer rhizome, longer and relatively

narrower pinnae, which are thinner in texture and long-attenuate

at their apex. The relationship of B. insularum is not with B. rufiim,

bat altogether with B. underwoodianum (Broadh.) C. Chr., of

Jamaica, which is quite similar in general appearance. Its pinnae

are longer and more linear in outline, with straighter sides and are

merely acuminate at the apex, rather than long-attenuate. Blech-

7ium underwoodiannm is usually but not always a terrestrial species,

which develops a trunk like other species of the section Lomaric-

cycas. The Hispaniola species B. ehnanii Brause has been con-

sidered as a straight synonym of B. underwoodianum^ but it ap-

pears to be slightly different in having a very short and densely

scaly stipe. It may be known as Blechmim underwoodianum var.

ekmanii (Brause) IMorton & Lellinger, comb. nov. The basionym
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is Blechnum eknianii Brause, Ark. for Bot. 17 : 69. 1922. It appears

that B. insularum is confined to Puerto Rico and St. Vincent.

Blechnum ryanii (Kaulf.) Hieron. Hedwigia 47: 245. 1908.

Onodea striata Swartz. Syn. Fil. 304, 422. 1806. Type: St. Christopher

[St. Kitts], B. W. I., Forstrom (S-PA, 3 sheets, Morton photographs 5922

and 5923).

Lomaria ryani Kaulf. Enum. Fil. 155. 1824. Type: Montserrat, B. W. I,,

Forstrom (isotype BM, Morton photograph 7393).

Blechnum striatum (Swartz) C. Chr. Ind. Fil. 160. 1905, non R. Brown, 1810.

Blechnum nesioticum Kramer, Acta Bot. Neerl. 9 : 299. 1960. Based on

Onodea striata Swartz.

Kramer recently renamed the illegitimate Blechnum striatum

(Swartz) C. Chr., a later homonym, as B. nesioticum, believing

that B. ryanii (Kaulf.) Hieron. represented a different species

differing in having falcate, pubescent pinnae. A study of material

from the type locality of B. ryanii (Montserrat) and from that of

B. striatum (the nearby St. Kitts) shows that there are no differ-

ences in these characters. Material from Martinique, Guadeloupe,
Dominica {Hodge 86, Hodge <fc Hodge 1856), St. Vincent (Beard

s. n., Egycrs 6911), and Grenada bears this out. The pinnae are all

more or less falcate, and they are always pubescent while young,
and sometimes some pubescence persists into maturity. This is the

common species of the section ParaUechnum in the T.esser Antilles;

it is a coarse, terrestrial plant growing mostly on rocks at the higher

elevations.

BoLBiTis cladorrhizans (Spreng.) Ching
Lellinger 519 is the first record for this species on Dominica. It

was found occasionally on the rocky floor of a ravine near the south
end of the island. The species has been known from both Mar-
tinique and Guadeloupe, and is rather widespread in tropical

America. It is rather large, erect, and terrestrial, with radicant

sterile frond tips, in contrast to the scandent habit of Bolhitis

nicotianijolia (Swartz) Alston, the only species of the genus men-
tioned from Dominica by Hodge (1954, p. 93).

Danaea alata J. E. Smith, Mem. Acad. Turin 5: 420. 1793.
Danaea fendleri Undcrw. Bull. Torrcy Bot. Club 29: 673. 1902. Type:

Trinidad, Fendler 1A7 ^NY. not, spph- isr,ivr,n^ TTS^
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These two species have been kept nominally distinct since

Underwood separated them in 1902, but it is peculiar that no
specimens are ever referred to D. alata, which is ascribed a range
of Martinique, St, Vuicent, and Grenada by Underwood. Speci-

mens from Grenada and Martinique were referred by Underwood
also to his D. fendleri. Although Underwood states that the two
differ in habit, he does not state in what way, and his descriptions

do not show any differences. It seems very likely that the two are

quite synonymous. The allied D. stenophyUa Kunze is doubtless

distinct by virtue of its closer veins and abruptly cuspidate-

acuminate pinnae.

DiPLAZIUM LEGALLOI PrOCtor

Hodge (1954) does not mention this species, which is now known
from the slopes of some of the larger mountains on Dominica
(Lellinger 481, 605), Diplazium callipteris F^e, the name under
which this species has long passed, has been shown by Proctor

(19G6, pp. 466-7) to be a synonym of D. celtidifolium Kunze, a
strictly South American plant.

Elaphoglossum longifolium (Jacq.) J. Smith
This species is not reported on Dominica by Hodge (1954, p.

69), and no specimens of it are in the Graj^ Herbarium, the Arnold

Arboretum Herbarium (A. F, Tryon^ pers. comm.), or the her-

barium of the New^ York Botanical Garden (G. Jones, pers, comm.)

.

The only specimen we have seen is Fisher D65-8 from the north-

east side of Fresh Water Lake.

Elaphoglossum scandens (Bory ex Fee) Aloore, Ind. FiL 14.

1857.

At the time ]Morton (1948) wrote his brief account of the species

01 Elaphoglossum in the French West Indies, this species was known
from ^lartinique, Guadeloupe, and Domhiica. It has since been
collected in Grenada (Proctor 17047). A similar plant occurs in St.

Vincent in the mountains above the Chateaubelair River (Morton
SS06) and along the South Fork of the Cumberland River (Morton

5809) which perhaps tentatively can be referred here also. It differs



74 American Fern Journal

in having a much thicker rhizome (ca. 3.8 mm in diameter, rather

than 1.5-2.8 mm, as in typical E. scandens). Further study and

material may ver^' well ^liow it to be different. In Morton's paper

the type of E. scandens was said to be dc Thiouville, from Matouba,

Guadeloupe, in 1844. This must be considered a lectotype, for it

was only one of two specimens cited originally. The second syntype

is Linden, from Caracas, Venezuela, in 1842. The De Thiouville

collection (P, Morton photograph 3902) agrees with the species as

delimited in Morton's paper.

Gleiciienia furcata (L.) Spreng.

Hodge (1954, p. 57) lists this species only from the French islands

neighboring Dominica, but now one 274^)

t
spread G. bifida (Willd.) Spreng., it may be a fairly common but

usually overlooked species.

HVMENOPHYLLUM HIRSUTUM (L.) Swartz.

Hymenophyllnm atrovirens Fee & L'Herm. in Fee, Mem. Foug. 11: 1-0,

pi 30J. 4. 1866. Type: Guadeloupe, UHerminier (P, Morton photograph

4577).

Hymenophyllum atrovirens, which was not mentioned by Morton

(1947), is by no means a synonj^m of H, fucoides (Swartz) Swartz,

where it is i>laced in the ''Index Fihcum/' but is a very narrow and

elongate form of IL hirsutum (syn. H, ciliatum Swartz). Fees

original figure iUustrates it very well. The error arose from Fee s

description of the margins as dentate, which they are not.

Incidentally, it may be mentioned that Morton (1947, p. 155)

cited the type of Sphaerocionium vestihim Presl, another synonj^m

of H. hirsutum^ as '^Rio de Janeiro, Brazil, Beyrichy" which should

rather have been indicated as a lectotype. This was the first

collection cited. The other syntypes are: Martinique, /Co/?a?/^ and

Martinique, Plumier Tract. Fil. 73, t 50, /. B, 1705.

Hymenophyllum hiutellum Swartz var. gratum (Fee) Proctor

In Morton's revision of American IlymenophyUum section

Sphaerocionium (1947, p. 15G), H. gratum F6e is indicated as a

Inrge form of //. hirsutum (L.) Sw^artz. Two specimens collected ni
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Guadeloupe bj^ L'Hcrminicr are probably the holotype (P, IMorton

photographs 4583 and 4584); these show that Proctor (1966, p.

465) is probably right in considering these as a variety of H.
hirtellum rather than of H, hirsutum, although the question is not

easily decided. Although these two species are reasonably distinct

as they occur in Jamaica, the type locality for both, the specific

lines seem to break down in the Lesser Antilles, and many speci-

mens seem to be somewhat intermediate. In general, H. hirtellum

(including var. gratum) can be distinguished by its greater size,

larger number of pinnae, larger number of segments (normally

about 6 or 7 on the lower sides of the pinnae, compared with

usually 4 in H. hirsutum), with the lowermost segments with

forking rather than simple veins, longer and thicker stipes, and

especially by the stipes being only slightly alate near the apex only.

The stipes of typical //. hirsutum usually are alate to the middle or

nearly to the base and are more slender, although many of them are

somewhat more than the ^'0.3 mm. in diameter" stated in Morton's

key and description; for this reason some undoubted specimens of

H, hirsutum may run down to H, hirlelJum in that key.

NEPmiOLEPIS FALCATA (CaV.) C. Clir. CV. TURCANS'
This cultivar has remained in cultivation in Dominica (at Poiute

Mulatrc Estate, for instance), and also persists at abandoned house

sites, in one case on rock walls {Lellinger 464)- Its erect fronds bear

pinnae which fork once to four times. Proctor (1961, p. 32) pomts

N
N. falcata

Nephholepis HmsuTULA (Forst.) Presl cv. 'Superba'

Cultivar ^Superha' has also remained in cultivation, and not only

persists in abandoned gardens, but is spreading from them at a

slow rate (Lellinger 351). The rhizomes of this variety are most

firmly attached to the soil, the fronds are erect, the rhachises and

pimia axes bear many reddish-brown, toothed scales, and the

pimiae are irregularly pinnatifid to pinnate. This variety usually

lias been nanu^d N. fioccigera f. monstruosa (see ^lorton,

P • 20) .
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PiTYROGRAMMA

schaffneri (F6e) Weatherby
Hodge (1954, p. 86) and to P. chrysophylla var. gabrielae Domin
by Domin (1929, p. 151) are considered by Tryon (1962, p. 68) to

be a white color form of this typically yellow-colored species.

On Dominica the white form is by far the more abundant. Most
of the white plants are small and have twisted stipes, as if they had
been sprayed with a sublethal amount of herbicide {LelUnger 337,

358). A few of the white forms are larger and less twisted; their

habit matches that of the yellow forms (LelUnger 338). Tryon was
correct in assigning these white specimens to P. chrysophylla,

rather than to P. calomelanos (L.) Link. Young, sterile pinnules

and ultimate segments of the former species tend to have blunt or

scarcely toothed apices and margins (Haweis I4, Hodge 76, 1290),

while those of the latter are nearly serrate (Haweis 9, Hodge 78).

Domin's (1929, p. 151) other varieties of P. chrysophylla (plu-

meriana, divulgata, and dominicensis) seem to apply to plants of

this species with various statures and degrees of dissection. Not
having seen type specimens, tentatively we include them here.

Whether some of these varieties are hybrids remains to be seen; a
wide-ranging biosystematic study of this genus is certainly needed.

PoLYPODiuM (Goniophlebium) triseriale Swartz
Most of the specimens collected on Dominica by Lellinger (379,

4i2, 4I6, 594) have only two rows of sori. Domin (1929, pi. XXIII,
f. 1) also illustrates a Dominican specimen with most of the sori in

two rows. He adopted several varietal names under P. hrasiliense

Poir. for various atypical Dominican specimens. Of those men-
tioned as varieties or forms by Domin (1929, pp. 131-132), we
maintain as distinct the Brazilian species P. menisciifolium
Langsd. & Fisch. and the Greater Antillian P. aUenuatum Humb.
& Bonpl. ex Willd. in L. The latter presumably includes P.
ampliatum (Maxon) Proctor, which is a renaming of P. gladiatum
Kunze, non Veil, nee Wallich.

Despite their variation, the Dominican specimens all seem to

belong to P. triseriale. Their fronds are generally large, slightly to

considerably glaucous, grayish-blue, and fairly thm; their pinnae
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are generally broad, and, if so, they tend to have three rows of
sori. Both P. menisciifolium and P. attenuatum normally have but
one or two rows of sori; their fronds are generally smaller, less

glaucous, and thicker, and their pinnae are narrower. Accurate
delimitation of P. triseriale s. h awaits intensive study,

Tectaria plantaginea var, confluens ]\Iorton, Amer. Fern J..

56: 123. 19GG.

This variety, described recently from Puerto llico, Trinidad,

and Tobago, has also been found in Dominica at Fresh Water
Lake, near Laudat (A, C. Smith 10270). It is characterized by
having the sori irregularly elongate rather than round.

Thelypteris (Lastrea) cooleyi Proctor

The type of this species, which was recentl}' described by
Proctor (196G, p. 468), is from Soufri^re Crater on St. Vincent.

Additional localities on the island are Cumberland Mountain
(Morton 583G) and Mount Brisbane {Morton 5965).
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Frond Articulation in Species of

Polypediaceae and Davalliaceae

D. A. Phillips and Richard A. White^

Abscission, the natural detachment of a plant organ, is being

studied by physiologists (e.g., Addicott, 1964; Eubinstein and

Leopold, 1964; Jacobs and Kirk, 19G6) after many years of

interest on the part of morphologists. As new facts are dis-

covered about growth-regulating substances, the physiological

mechanisms governing senescence are becoming increasingly

apparent. All such mechanisms must be correlated with ana-

tomical characteristics of the abscission zone, thus necessitating

a thorough knowledge of the cell types and patterns in this re-

gion of the plant. Miihldorf (1925) summarized the work done

in the lower groups and also referred to the comprehensive cov-

erage given to the higher plants: Monocotyledons (Bretfeld,

1880; Fouilloy, 1899) and dicotyledons (Tison, 1900; Lee,

1911). There are, however, several gaps in the anatomical lit-

erature concerning abscission, and one noticeable omission is a

thorough description of the disarticulation of the rachis from

the rhizome in ferns. In one early work (Basecke, 1908) three

categories were described: (1) The frond falls before clear ab-

scission lines are formed; (2) Disarticulation occurs along a line

of cells present from the youngest stages; and (3) The frond

disarticulates along a separation layer formed during maturity.

Pfeiffer (1928, p. 163) examined other groups in addition to

the ferns and established twelve classes of abscission based on

various combinations of three characteristics of the separation

layer. phology
and physiological condition of the cells after disarticulation.

Most ferns are placed in class I of this system, in which the

separation layer is formed by obtuse parench3nna, is evident as

1 Our appreciation is expressed to the fonowing ' -who so generously
donated plant materials: Loiigwood Gardens, Kennett Square, Pa.; The
New York Botanical Garden; Garfield Park Conservatory, Chicago, 111.;

University of California, Berkeley; and the Eoyal Botanic Gardens, Kew,
England. The study was supported by National Science Foundation grants
GY-58 and GB-2279.
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soon as the frond elongates, and contains lignified cell walls

after disarticulation. Class 111 is similar to the first, except that

cutinized cell membranes are present instead of lignified walls.

This class was formed to accommodate species of ferns that

might prove to have cutinized cell walls, but none such have

ever been found.

A survey of several genera with articulate fronds in the Poly-

podiaceae and Davalliaceae was undertaken for two primary

reasons. First, information relating to the secondary meris-

tematic activity associated with articulation in ferns is incom-

plete. Baseeke found two Davalliaceae species exhibiting this

phenomenon, but whether it is more widespread in the family is

unknown. Second, questions remain as to whether the separa-

tion layer becomes lignified after disarticulation in ferns. With

improved staining procedures and microtechniques it is possible

to place ferns in Pfeiffer's classification scheme with greater as-

surance. Fourteen species were investigated in the present

study: Phlelodium aureum (L.) J. Smith, Polypodivm virgini-

anum L., P. polypodioides (L.) Watt, P, pelhicidum Kaulf.,

Pyrrosia lingua (Thunb.) Farw., Platycerium hillii Moore, Mi-

crosorium spectrum (Kaulf.) Copel., Pleopeltis ihunhergiana

Kaulf. (all Polypodiaceae), Davallia solida (Forst.) Swartz, 7).

fejeensis Hook., D. trichomanoides Blume,

Moore, Oleandra sihbaldii Grev., and Araiostegia hymenophyU

hides (Blume) Copel. (the last six Davalliaceae). Only the

articulation of the Phlehodium has been described previously.

A selection of fronds and frond scars was taken the length of

the rhizome in order to study the ontogeny of the separation lay-

ers as well as post-disarticulation characteristics. All specimens

were prepared for sectioning by the usual paraflSn embedding

procedure (Johansen, 1940) and sectioned at 10 microns. A
variety of stains were used, including phloroglucinol-hydro-

cliloric acid, the Miiulo reaction (Rawlins, 1933), and Sliarman's

series (Sharman, 1943),

There is one basic difference in petiole anatomy between the

Polypodiaceae and the Davalliaceae. In general, the cortex area

Humata
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of petioles of species of Polypodiaeeae appears to be composed

of two morphologically different types of parenchyma cells

{Fig, 1), In contrast, the parenchyma tissue in the petioles of

the Davalliaceae is more homogeneous. In the former, the ex-

tension of the rhizome to the base of the rachis in younger

fronds is composed of isodiametric parenchyma, whereas the

cortex and epidermis of the rachis itself contain elongated cells.

Thus a nominal separation layer is formed at the interface of

these two cell types. Undoubtedly it was this fact which led

Baseeke (1908) to place the Polypodiaeeae in his second cate-

gory. As the frond matures, some of the cells in the rhizome

protrusion begin to elongate, forming a true separation layer of

isodiametric to obtuse parenchyma where disarticulation later

occurs {Fig, 2). It appears doubtful that there is any second-

ary meristematic activity that results in the formation of a

separation layer in the species of Polypodiaeeae studied.

Basecke's observation that a separation layer is formed in the

mature rachis of DavalUa bidlata and D. recurva? was found to

be true for the Davalliaceae species included in this study. This

secondary meristematic activity commences in the periphery of

the rachis with numerous divisions in the parenchyma cells

{Fig, 3), With continued mitotic divisions, a separation layer

three to five cells thick forms across all of the living cells in the

rachis. In most cases the rupturing of the rachis appears to

occur between the third and fourth or the fourth and fifth cells

in tlie distal portion of the layer. The nonliving tracheary
elements are left to break mechanically during disarticulation.

The actual separation of the frond from the rhizome is simi-

lar in both the Polypodiaeeae and Davalliaceae. All species in-

vestigated possessed separation layers which parted along the

middle lamellae {Fig. 4), A chemical process involving con-

version of calcium pectate to water-soluble pectin may occur

(Faeey, 1950). Various environmental factors probably account
for cell walls that become damaged at the abscissed surface

2 There is no valid species 7>. recurva. The name is listed in Moore's
Index as being from Linden's Catalogue of 1856. Presumably it is a novien
nudum.—Ed.
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{Fig. 5). Normally a cicatrice or scar is formed soon after dis-

articulation, but fur a short period of time the cell walls are ex-

posed and the tracheary elements remain open.

Pfeiffer (192<S) indicated that the ferns that had been investi-

gated produced a lignified scar. Of the species included in this

study only Bavallia soUda and Ilitmata tyermanii failed to shoAv

nullification of some type in the separation layer {Fig. 6). A
phloroglucinol-hydrochloric acid solution, the Maule reaction,

and Sharman's series were used in an effort to locate lignified

tissue, Z>. solida gave a positive reaction in phloroglucinol but

no definite lignin reaction in the Miiule test, thus indicating that

it may contain tlie unidentified wound gum found to react in

this manner in higher plants (Hewitt, 1938). A specimen of

Microsorinm spectrum was mechanically wounded and formed a

cicatrice at the wound surface similar to that at the sites of dis-

articulation {Fig. 7). On this basis, it appears that cicatrice

formation may be a process characteristic of any disrupted cell

rather than a special physiological attribute of the cells forming

the separation layer. This observation contrasts witli the results

of studies in higlier plants. These produce scar or callus tissue

at wound sites whicli has a distinctively different appearance

from the orderly periderm protective layer present in many of

the same species beneath the site of abscission.

In view of the fact that D, solida and H. tyermann appear to

produce a scar comi^osed of some substance other than lignin,

they must be placed in a separate group, indicated by Pfeiffer

(1928) but not included in his twelve classes because he could

find no examples. Perhaps this group could be termed class

XIII as an addition to Pfeiffer's classification scheme. Both

species exhibit a separation laj^er that develops late in the

ontogeny of the frond. In both cases the separation layers are

composed of isodiametric parenchyma cells, and the cicatrices do

not give positive microchemical tests for lignin.

BavaUia fejeensis, D. trichomanoidcs, and A, hymenophyU
hides represent a group with articuhition characteristics very

much like D. solida and //. tyermanii^ the only difference being
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Anatomical Details of Articulations. Fig. 1. Young stipe of Poly-
POniUM VIRGINIANTTAf WITll ISODIAMKTKIC PARENCHYMA TO THE LEFT OP TIlK

abscission zone AND ELONdATED PARKNOllVAiA CKLLS TO THE RIGHT, X l^O.

Fig. 2. Stipe of Pleopkltis thunbergiana with sntaAR parenchyma
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that the former species produce sears that react positively to

lignin tests while the latter do not. Thus they are the first ex-

amples of Filieineae that may be placed in Pfeiffer's class II,

which is characterized by having some secondary meristematic

activity, isodiametric parenchyma cells, and the presence of lig-

nin in the cell w^alls. It is interesting to note that the only pre-

vious example of this class was a group of dicotyledons that

drop their twigs (Pfeiffer, 1928).

Another morphological trait w^orth commenting on is a sheath

of cells filled with a resinous substance that surrounds the trach-

eary elements in the rachis above the separation layer in all

species investigated except Oleandra sibbaldii. Serial sections

taken obliquely to the tracheary elements as they cross the sep-

aration layer make this point quite obvious (Fig. 8). As men-
tioned earlier, there is a difference between the cortex paren-

chyma below and aboA^e the separation layer in the petiole of

species in the Polypodiaceae which is lacking in the Davalliaceae.

However, in the Davalliaceae there appears to be a difference in

the bundle sheath above and below the separation layer which
IS not found in Polypodiaceae species. The development of the

separation layer in Davalliaceae raises interesting questions as

to why the bundle sheath would vary from the upper to the

lower zone in such anatomically similar cells.

In addition to the lack of a specialized bundle sheath in either

the rhizome or the frond side of the separation layer, two other

characteristics distinguish 0. dhhaldii from the other species

studied. First, a definite lignin reaction in all tests was ob-

tained in the cell walls at the separation layer before disarticu-

lation occurred fejeensis

which exhibited a trace of lignification in the cell walls imme-
diately before rupturing, none of the other species studied

showed lignification or suberization before disarticulation. Sec-

ond, a longitudinal section of a developing separation layer in

CFXLS ON BOTH SIDES OF THK AUSCISJSIOX ZONE, X 130. FlG, 3. SXIFE OF

HUMATA TYEKUANII IN" WHICH MITOTIC DIVISIONS PRKOEDE ABSCISSION ZONE

FORMATION, X 25. Fig. 4. Stipe of Davallia fejeensis showing dis-

articulation ALONG THE MIDDLE LAMELLAE BETWEEN CELLS, X 130.
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x^ l|l. l^^^ji f^i , A^V^T*P<«^'f^^-^^'^^*-' F^- 4 h t r' **^ ^- -_H F -J^ V ^ .*/_ -_-.- -^f -..*."J'**^^ Vr-*HVr'

AxATOMicAL Details op Articul.^tions. Fig. 5. T\pical frond scar

OF MlCROSORICM SPECTRUM "VVITII UGNIFIED CELLS ON THE SEPARATION SUR-

FACE, X 15. Fig 6. Typical frond scar op Davallia solida revealing

NO LIGNIN REACTION IN SiIARMAN's STAINING SERIES, X iO. FiG. 7. WOLNOED
STIl'E OF MiCROSORIUM SPECTRUM WITH LIGNIN RPUCTION (aHROW) SIMILAR

TO THAT FOLN0 IN THE NORMAL ABSCISSION AREA, X 1^0. FiG. 8. VaSCUI^R
BUNDLES "WHICH TRAVERSE THE SEPARATION LAYER (INDICATED BY LlNES) IN
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0. sihbaldu {Fig. 10) shows that articulation occurs much fur-

ther up the raehis than in any other species studied. The ratio

of the raehis diameter to the distance between the rhizome and
the separation layer is approximately 1 :12 as opposed to 1 :1 for

Folypodium pellucidum and 2:1 for Phlehodinm aureum.

The eight Polypodiaceae species studied conform to Pfeiffer's

class I and thus are additional support for his classification.

They are characterized by separation layers composed of obtuse

parenchyma formed during the youngest stages of development
which become lignified after disarticulation. Although Pfeiffer

(1928) formed class III on the assumption that some ferns with

the same cell morphology in the separation layer and a similar

time of differentiation might prove to be eutinized instead of

lignified, there are no recorded examples of this group.

The general morphology of the separation layers and the re-

sulting scars are not especially characteristic for each species.

The customary shape of the disarticulated surface is concave to

the transverse plane of the raehis {Fig. 5), Occasionally a

slight protuberance is visible where the xylem elements have

ruptured mechanically at a point distal to the separation layer.

Only Flatycerium hillii and Pyrrosm lingua differed significant-

ly in the morphology of the scar. Both of these species exhibit a

strikingly similar, generally concave separation layer with a

sharply recessed area in the cortical zone. The protruding hypo-

dermis is composed of sclereids {Fig. 11). Recent scars show a

steeper declivity in the region of the hypodermis than older

ones.

Beneath the epidermis in P. lingua is a hypodermis composed

»f several rows of thick-walled cells which contain yellow stain-

ing substances. The cells composing a row just beneath the

hypodermis reveal a thickening in their walls which reacts like

the Casparian strips of the endodermis with the staining meth-

ods employed {Fig. 12). The thickenings are not found chiefly

PoLYPODirM pellucidum; arrows indicate a sheath around the bundle
ABOVE THE ABSCISSION LINE; SUCH A SHEATH IS ABSENT BELOW THE LINE,

X 25.
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m

ARATION"Anatomical Details of Articulations. Fig. 9. Sfj
OlEANDRA SIBBALDII WITH LIGNIN (l>ARK STAIN) REVEALED BY THE MAULE
RKACTiON, X 130. Fig. 10. Early development of the separation zone
(area between arrows) in 0. SIBBALDII, X 15. FiG. 11. TYPICAL SEPARA-
TION SCAR FOR PyRROSIA LINGUA (aND FOR Pr.ATTCERIUM HILLIl), CONTR.VST-



Fkond Articulation 87

on the tangential walls, as in tlie case of the cells of the endo-
*

dermis, and no gaps are apparent as they weave from radial to

tangential walls in this irregular layer of cells. Thus it appears

that two Casparian strips are present in P. lingua: one sur-

rounding the individual tracheary bundles and another enclos-

ing the entire vascular system just inside the hypodermis. This

phenomenon is not to be confused with the ^'double endoder-

mis" that has been mentioned in the literature (Ogura, 1938), a

confused concept regarding the endodermis and pericycle in

certain plants.

fejeensis, D, iricJiomanaides, and H
varyin

edges of the protuberance of the rliizome immediately beneath

the separation layer. In contrast to the hypodermis of Pyrrosia

lingua and Platycerium hilliiy how( ver, the yellow stain is re-

stricted to the cell walls and no deposits fill the lumina. It is

not known what this yellow staininj^ substance is, and although

this condition may be related to articulation, there appears to be

no definite pattern of deposition of the substance in any of the

species. A longitudinal radial sectitm of any of the species will

generally reveal a group of suberized cells two to ten cells wide

extending from the rhizome to the separation layer. Davallia

solida has the narrowest baiul of (*ells (usually less than four

cells wide), whereas II, tycrmanii often has patches up to ten

cells across. The amount of suberin often decreases in Z>. tri-

H
f

One must conclude from this investigation that Pfeiffer's clas-

sification is well supported by the ferns. Anatomical evidence

genetic ditterence

Polypod
attempt to determine whether this diversity is evident in those

species with articulate pinnae.
-™^^^-«

, mt'^^^tm

ING AVITil ALL OTHKR SPECIES STUDIED (CF. FiG. 6), X 15, FiG. 12. RhI-

ZOME OF P. LINGUA WITH INNER (A) AND OUTER (B) CASPABIAN STRIPS,

X 130.
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Shorter Notes
k

BoTRYCHiuM MULTiFiDUM IN Ohio.—The Leather Grapefern,

Botrychium multifidiuu (Gmel.) Rupr., is evidently an extreme-

ly rare species in Ohio. Clausen^ did not list this state in his

enumeration of localities. Vannorsdall- lists Fairfield and High-

land Counties for this species. The former record is based upon
a 1952 collection {^Vaguer 8101, MICH) that has since been cor-

rectly identified as B. oneidense. The basis for citing Highland

County is unknown. It seems a most unlikely locality, being

muck further south than one might expect the species to occur.

I have found wliat are probably the first authentic records for

the state at three stations in northeastern Ohio. lu the western

part of the state, specimens should also be sought in the north,

e.g., in Lucas County, which is adjacent to Monroe County,

Michigan, where B. multifidum has been found.

One station is in Mahonii ^
near a roadside park along State Route 18, Lake Milton Town-
ship. I collected a single frond on April 27, 1966; the identifi-

cation has been verified by AV. IL Wagner, Jr. The specimen

was found on a raised area between two small streamlets which

traverse the woods. Subsequent visits have failed to produce

more collections, although tlie closely related B. dissecttim is fre-

quent in the same area. Other associated pteridophytes include

B, vinjinianuyn, Cystopteris proirnsa, Onoclea sensihilis. The-

hjpteris novehoracensis, and an undetermined Dryopteris.

'fidu

M
growing with B. disscctum under red maples and apple trees in

a cleared area near a cabin in the cabin area at Pymatuning

State Park, southeast of Andover, Andover Township. I re-

visited the spot on June 12 and found eight more individuals of

B. niulHfulum, together with ten of B. dissecfuni and eight of B.

oneidense. The Botrychium colony measured approximately 50

iMem. Torrey But. Club 19(2): 34. 1938.
Ferns of Ohio, p. 116. Edwards Brothers, Ann Arbor, Michigan. 1936.
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by 20 feet. The drj-, grassy area was newly mown. No fertile

specimens were found and many blades were injured or dwarfed.

Also on June 12 I found additional specimens of B. multifi-

dvm about two miles away in Pymatuning State Park in a pic-

nic area and park along County Route 166 southeast of And-

over, Williamsfield Township. Here the grass had not been

mown; except for that, the area was similar in every respect

with the one at Pymatuning Lake and the specimens were gen-

erally much larger than at the cabin area. One blade of B.

mulfifidum measured 8.5 X 13.0 cm; one of B. dissectiim was

12.3 X 18.1 cm.

Specimens from each station are in the herbarium of Kent

State University. Duplicates of the Ashtabula County material

are at Ohio State Vn\\ M
'/Allison AV. Cusick, Department <

State University, Kent, Ohio 44340.

The Bibb County, Georgia, Occurrence of Asplenium pin-

NATiFiDUM.—The notes on the habitats of the Lobed Spleeuwort

in Georgia in this Journal, volume 56, page 149, brought back

UKunories of my search for this fern in Bibb County many years

ago. I had come across a record of its having been found in that

conntv in the Coastal Plain, vsoutheast of Macon. Because that

seemed unusual for an upland fern, I went to look for it. There

proved to be a sandstone liill at the locality (not mentioned in

Dr. Duncan's list) ; naturally I explored its presumably cooler

north-facing ledges fully, with negative results. So I went

around to the south side to see if anv ferns of interest might

occur there. A small spring emerged from the base of the hill,

and on the adjacent sandstone outcrops there w^as the Lobed

Spleenwort! It was well shaded by trees, and its roots were kept

cool by the evaporating moisture, which accounted for its sur-

vival. This seems worth placing on record as an object lesson to

beginning fern explorers : Don't ignore seemingly unlikely habi-

tats. Microclimates can sometimes result in unexpected occur-

rences.

—

Edgar T. "Wiikrry, University of Pennsylvania, Phtla-

delphia, Pa. 19104.
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Lycopodium lucidulum in the Boston Mountains of Ar-

kansas.—-In connection with field studies (supported by Na-

tional Science Foundation grants GY-210 and GB-i095) of the

bryophytcs of the Interior Highlands during the spring of 1966,

two populations of Lycopodium lucidulum Michx. were found.

Apparently this clubnioss has not been reported previously from

Arkansas.

One population is in an area known as Spy Rock Hollow in

Franklin County, 2.5 miles east of Cass, sec. 20, T. 12 N., R. 2S

AV. {Redfearn & Bowers 18420; SMS, UARK).am & Bowers 18420; SMS, UARK). Our attention

was directed to this area by a paper on its interesting bryoflora

by Wittlake.^ The hollow is long and relatively narrow, with

extensive north-facing shale and sandstone bluffs and a mixed

mesophytic forest containing a high percentage of beech and

sweetgum. The population of L. lucidulum was small, but in

good condition^ and occurred on a lower talus slope.

The second population of L, lucidulum was found in a nar-

row ravine just west of Beech Creek, about two miles south of

Boston, in Madison County, sec. 12, T. 13 N., R. 25 W. (Rcd^

fearn 18553; SMS, NCU, MICH), in the general area from

which Clark^ reported the filmy fern, Trichomanes hoschianum.

This extensive population was growing on vertical sandstone of

a north-facing bluff. The forest of this area is also a mixed

mesophytic type.

These localities are of a particular interest because of the relic

mixed mesophytic forests occurring there, as Braun^ has com-

mented, and because several bryophytes were found in these

areas that typically occur in the mixed mesophytic forests of the

Southern Appalachians. The presence in the Boston Mountains

of L. lucidulum and bryophytes such as Bryoxiphitim norvcgi-

cum, HooJceria acutifolia, Rhytidiadelphus triquctrus, Bazzania

trilohata, and Campylosteliiim saxicola is further evidence for

^Proc. Ark. Acad. Sci. 3: 39-40. 1950.
^Amer. Fern J. 52: 85-86. 1962.

,
, . ^^Deciduous Forests of Eastern North America, pp. 170-172. Blakiston

Press, Philadelphia. 1950,
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the tliesis that its flora was derived from tlie Mesophytic Arcto-
w

tertiary Geoflora.

—

Frank Bowers and Paul L. Redfearn, Jr.

^ Ofi

Recent Fern Literature

Index Selaginellarum, by Clyde F. Reed. Memorias da

Sociedade Broteriana 18: 1-287, 1966.—The fern-allies were not

ineluded in Christensen's ''Index Filicum/' and so there was never

any index to the species of these important groups. Dr. Reed

undertook about 15 years ago or more to prepare indices, a time-

eonsuming task because this involved a careful search of all the

literature, which is widely scattered among many publications,

some of them exceedingly rare. The "Index Isoetales" was pub-

lished in 1953, and the "Index Marsileata et Salviuiata" in 1954.

Just recently the "Index Marsileata et Salviniata Supplement"

was published/ which brings this index up to date. Now the

much greater index to Selagmella has appeared. No count is

given of the number of names, but the number must be in excess

of 2,500. These are all cited with not only the original citations

but also with a listing of many of the important supplementary

references where the name has appeared, a feature that will make

the index much more useful than a mere list of names, however

useful that may be of itself. Reed has attempted to indicate the

recognized species and the synonyms, another useful feature,

but of course this is not intended to be authoritative. Reed has

not made taxonomic decisions himself, but has been obliged to

follow the treatments of others, chiefly the works of Hieronymus

and Alston. The basis of Reed's Index was an unpublished index

by the late A. H. G. Alston, who was the most noted modern

authority. Alston's index was a working index probably not

intended for publication. It was quite incomplete and also con-

tained many entries with only partial citations. Reed has checked

these so far as possible, but it has not been possible to check some

iBoletlm da Sociedade Broteriana II, 39: 259-302. 1965.
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entries that were given to horticultural catalogues that are not

available in the United States. In addition to living species the

index contains the names of such fossils as are reputed to belong

to the family. The book is available from Clyde F. Reed, 10105

Harford Road, Baltimore, Md. 21234.—C.V.M.

Flora of New Zealand, volume I, Indigenous Tracheophyta

(Psilopsida, Lycopsida, Filicopsida, Gymnospermae, Dicotyle-

dones), by Harry Howard Allan, pp. (i)-liv, 1-1085. 1961.

Published by R. E. Owen, Government Printer, Wellington, New
Zealand.—Although not noAV brand new, this valuable work de-

serves a mention in the Ferx Journal for its fine, up-to-date

treatment of the ferns and fern-allies of New Zealand, Avhieh

is at once more technical and more scientific than that of Dobbie

and Crookes in the only previous readily available work on New
Zealand ferns. This is not to doAvngrade the latter, which is

useful for its fine illustrations and for the readability of its

text. The present work by Allan has no illustrations and is not

"readable," for it consists of keys and descriptions, with very

few comments, but it does have much information not in Dobbie

and Crookes, such as full citations, full synonymy so far as it

applies to New Zealand fern literature, citation of types, and

mention of all the varieties and hybrids described from New
Zealand. The ferns are treated on pages 1 to 104. It is impos-

sible to comment in detail on such an extensive treatment, which

has many points of interest. Lcptoptcris is kept as a subgenus

of Todca^ which may not be to everyone's liking; although it

may not have any very strong generic characters, it docs seem

that its filmy-fern-like texture might be sufficient to keep it

generically distinct from the rather coarse-textured Todea har-

hara. The generic name Loxsoma is replaced by Loxoma, whieh

is the original spelling, which has not been adopted in the last

century, or at least not generally; the matter deserves a discus-

sion, on the basis of etymology. The new names noted are as

follows, but there may be others that I have overlooked or which

are not elearly indicated: Lycopodinm austral lanum (Herter)
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Allan, Gleichenia subg. Sticherus (Presl) Allan [but as a sub-

genus the name Mertensia has priority], Trichomanes subg.

yandenhoschia (Copel) Allan, Trichomanes suhg, Crepidopteris

(Copel.) Allan, Trichomanes subg. Selenodesmium (Prantl)

Allan, Trichomanes subg. Macroglena (Presl) Allan, Tricho-

manes subg. Cardiomanes (Presl) Allan, Thelypteris pennigera

(Forst. f.) Allan, T. gongylodes (Schkuhr) Allan [but this com-

hination was previously made by Small, 1938], T. dentata

(Forsk.) Allan [but this combination was previously made by

E. St. John, 1936], T, palustris Schott [not "(Salisb.) Schott^^

as Allan has it] var. squamigera (Sehlecht.) Allan [but this

<;ombination was previously made by Tardieu-Blot, 1953]

,

Asplenium falcatum Lam. var, caudatum (Forst, f.) Allan, and

Blechnum minus (R. Brown) Allan [combination previously

made by Ettingshausen, 1864].—C, V. M.

Notes and News

AVord has been received from Dr. T. Namegata, president of

the Japanese Fernist Club, conveying the sympathy of our Japa-

nese friends and colleagues over the loss of Dr. Ralph C. Bene-

dict, a charter member of the American Fern Society. Dr. Name-

grata writes, "We have always highly appreciated his courtesy

offered to us at the start of the Japanese Fernist Club. He
encouraged us by informing the circumstances of the American

Fern Society and telling the difficult conditions encountered at

the establishment of the Society. Probably none of us have met

with him but we will remember the jrreat man forever."—D.B.T--.

Fern Foray Reservations must be made immediately.

Write to Dr. Donovan S. Correll, Texas Research Foundatum,

Renner, Texas 75079. For room reservations write to Mrs. Carol

Steinruck, Lazy Hills Guest Ranch, Ingram, Texas 7S025. Details

may be found in the previous issue of this Jouhxal.



American Fern Society 95

American Fern Society

New Members

Dr. Ajthur Abliri, 43 Culloden Park Road, Sail Rafael, Calif. 94901

Dr. Omer A. Baker, 400-C 10th St. East, Tuscaloosa, Ala. 3o401

Mr. C. Bennet, 1426 W. Humphrey St., Tampa, Fla. 33604

Mr. Harry W. Butler, 2.V21 Peuewit Road, R. R. #1, Spring X'alley, Ohio 4.^370

Miss Carol E. Copeland, Dept. of Botany, Univorsitj- of Tennessee, Knoxville,

Tenn. 37916

Dr. Allison W. Cusiek, Dept. of Biological Sciences, Kent State University,

Kent, Ohio 44240

Mr. Robert L. Dearing, Weed & Pest Control, P. O. Box 1077, N. 1st Street,

Pattei-son, Calif. 95363

Mr. Donald R. Farrar, Dept. of Botany, University of Michigan, Ann Arbor,

Mich. 48 104

Mr. A. Gerber, Gemeiiidesstrasse 3, 8032 Zurich, Switzerland

Mr. A. C. Gigler, Box 307-A, Clinton, Pa. 15026

Mr. Kenneth E. Harms, 5020-228 S. W. St., Mountlake Terrace, Wash. 98043

Rev. Harry F. Henry, 520 South M St., Lake Worth, Fla. 33460

Mrs. Thomas R. Higgins, Wynn Court, Muttontown, RFD Syosset, N. Y.

11791

Mr. Ying Himeskul, 53/1 Rama \'I Road, Bangkok, Thailand

Mr. Thomas F. Kane, 111 Dodge Ave., East Haven, Conn. 06512

Mr. Charles J. Kiljanczyk, lll-18th Ave., Lewiston, Idaho 83501

Mrs. A. Van Latta, 3170 Golden Ave., Long Beach, Calif. 90806

Mr. Jim Levatin, 1198 Estates Drive, Lafayette, Calif. 94549

Miss August \. Lipton, R. D. #2, Box 164, Jackson, N.J. 08527

Miss Marilyn J. Mathews, 1017 Red Oak Street, Charleston, W.Va. 2.5302

Mr. Richard A. :Mattson, 4658 Camellia Ave., North Hollywood, Calif. 91602

Mr. Bruce W. McAlpin, 067 Botany Department, Duke University, Durham,

N.C. 27705
Mrs. John S. McCormiek, Jr., Hillborn Farm, Manchester Depot, Vt. 05256

Miss Marguerite McFarlane, Box 974, High Springs, Fla. 32643

Mrs. Howard A. Nelson, "Tussie-Mussie," 3113 Brookwood Road, Birming-

ham, Ala. 35223
Mr. Christopher N. Page, Dept. of Botany, The University, Nowca.stle-upon-

Tyne 1, England
Mr. J. R. Peace, Box 37, Ea.st Bernard, Texas 77435

Mr. Robert C. Pearson, 5201 Amalie Drive, Nashville, Tenn. 37211

Mrs. H. C. Peck, Sicily L-lanJ, La. 71368
Mr. Harry G. Rixmann, Hoyleton, 111. 62803
Miss Eva L. Xan Sanford, 4607 James St., East Syracuse, N.Y. 13057

Mr. Dan Sinn, Tromont, 111. 61568
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Mr. Eric T. Stromberger, 544 E. San Carlos St., San Jose, Calif. 95113

Miss Jean Stacker, P. O. Box 2035, Sacramento, Calif. 95809

Mr, Hugo Thomson, Kirkegadc 60, Ikast, Denmark

Mrs. Gertrude Villiard, P. O. Box 164, Saugerties, N.Y. 12477

Mrs. C. G. Wherry, 227 Briarwood Lane, Titusville, Fla. 32780

Ethelyn
Winston

College, Pontiac, 111. 61764

Mr. Jotaro Yada, 2-2093 Kami-Meguro, Meguro-Ku, Tokyo, Japan

Changes of Address

M. Bangc, 1 Pue Commandant Charcot, Lyons 5, France

Mr. Fred C. Boutin, County of Los Angeles, Dept. of Arboreta & Botanic

Gardens, 301 N. Baldwin Ave., Arcadia, Calif. 91006

:Mr. Leonard J. Brass, P.O. Box 1155, Cairns, Queensland, Australia

Mr. Orville W. Crowder, Harpers Ferry, W.Va. 25425

Dr. Jurgen Daniboldt, Institut f. Systematische Botanik u. Pflanzengeo-

graphie, Konigin-Luise-Strasse 6-8, 1 Berlin 33, West Germany

Dr. Gertrude E, Douglas, 175 S, Swan St., Apt. 12-L, Albany, N.Y. 12202

Mr. William F. Garrity, 1487 E. 13th St., Brooklyn, N.Y. 11230

Mrs. Barbara Joe Hoshizaki, 557 N. Westmoreland Ave., Los Angeles, Calif.

90004

Mrs. Freda C. Howard, Westport, N.Y. 12993

Mr. Thomas A. Hutto, Dept. of Biology, West Virginia State College, Insti-

tute, W.Va. 25112

Mr. Harold M. Johnson, Rt. #3, Box 372-A, Shelton, Wash. 98584

Mr. Frederick Wm. Kaye, 6247 N. Ivar Street, Temple City, Calif. 91780

Mr. Larry Kiefer, 4431?^ Vista Street, Long Beach, Calif. 90803

Mr. Elwin P. Leysath, Box 52, Pittsfield, \'t. 05701

:Mrs. Ulyss S. Mitchell, 550 Ventura Ave., San Mateo, Calif. 94403

Mr. George IT. Peters, Climax, N.Y. 12042

Prof. Dr. J. Poelt, Institut f. Systematische Botanik u. Pflanzengeographie,

Konigin-Luise-Strasse 6-8, 1 Berlin 33, West Germany
Capt. Peter G. Root, 6-8-C 22A Class #3, MFSS, BAMC, Fort Sam Houston,

Texas 78234

Mr. J. H. Sedgwick, 6110 Wickwood St., Peoria, 111. 61614
Dr. James R. Slater, 4801 N. 26th St., Tacoma, Wash. 98407
Mrs. Francis J. Stokes, 1009 Westview St., Philadelphia, Pa. 191 19

Mr. H. Takahashi, c/o Mr. Maruta, 10-15-2-chome, Jugaoka, Tokyo, Japan

Mr. .John Vopp, Confederate Place, Louisville, Ky. 4020S
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Errera's Law and the Monolete Spore

Norman P. Marexgo

Througliout the hterature deahng with the three-dimensional

shape of undifferentiated cells, there runs the theme of the principle

of minimal surface area as applied to the partitioning of proto-

plasmic volume into its sub-units, cells. At no place is there a

clear or forceful statement made to this efTect, although Errera's*

(1886) statement that "at the time of its formation, a cell mem-

brane tends to assume the same form that a weightless fluid layer

would assume under the same conditions," is referred to as

"Errera's Law" by D'Arcy Wentworth Thompson (1952).

Conclusions reached by Lewis (1925, 1944) ascribe polyhedral

cell shape to both surface tension and the necessities of spherical

geometry. Matzke and Duffy (1955) conclude, after a study of

interphase cells within the apical meritsem of Anacharis densa,

that "... the variation in number, kinds, combinations and

arrangements of faces in these cells is the result of the interplay

of immerous factors and that the frequent occurrence of pent-

agonal faces is correlated with angular stability under liquid and

semiliquid conditions at the time that the cell plate is formed in

the cells within the apical meristem."

Matzke (1940) described the three-dimensional shape of

bubbles in soap foam and stated that they closely approached in

three-dimensional shape the cells previously described by Lewis

(1944) and Marvin (1939), and concluded that this evidence

strongly supports the view that surface tension, along with such

' The author Ls indebted for accurate translation of Errera's P-^Per to Sp. 4

Robert F, Marengo, U.S. 51585875 HUB, 1st BN, 22ud ARTY, APO N. Y.

09696.

VoJunie 57, No. 2 .of the .Joirn.^l, pp. 49-9G, was issued June 29, 19(57.
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other factorrf as contact and pressure, is important in the deter-

mination of cell shape.

In this paper I propose to examine critically this least-surface

principle called Errcra's Law, as it relates to one of the simplest

types of subdivision of space which occurs in nature: the equal

partitioning of the spherical spore mother cell of the fern into the

spore quartet.

The development of the argument that the uewlj'-formed mono-

letc spore c^uartct negates this principle must allow two basic

assumptions: first, that the newh'-formed spore at the moment of

completion of cytokinesis is an undifferentiated cell, and, second,

that the physical environmental conditions within sporangia

forming trilete spores as opposed to moiiolete spores are essentially

the same.

Figure 1 illustrates surface features and internal partitions of a

spore quartet of the trilete type immediately following completion

of cytokinesis. In a spherical spore mother cell partitioned into

four tetrahedrally symmetrical (trilete) spores, the four lines

which internally delimit the six planes partitioning the sphere

meet at a point which would be the center of sx^mmetry of a

regular tetrahedron inscribed in the sphere. The angle between

any two of these lines is the tetrahcdral angle, or Maraldi's angle

(Thompson, 1902) of 109^ 2S' Ifi'' or about 109.5°. Since our

system of angular measurement is based upon a frame of reference

nf two dimensions, the circle, a system of tetrahedral symmetry

itivolving four lines extending from a point in space and angularly

equidistant from each other can never be exactly expressed in

terms of angular measurement based upon the subdivision of the

circle. Hence Maraldi's angh^ is incommensurable with conven-

tional angular measurement. Inspection of the partitioning planes
^ « 4 « »

HI fujure 1 will show that the total ai

these planes is G X 109.5 or G57.0^
r

Fiijure 2 illustrates surface features and internal partitions of a

pporc quartet of the monolete type. The total angular distance

included in these partiticuiing planers is shown hy inspection to be

4 X 1S0° or 720°. For spheres of etjual diameter partitioned into
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four equal parts it is evident that the trilete tj'pe follows Errera's

Law but the monolete does not.

The occurrence of spore quartets of the monolete type under

sp-^irangial conditions no different physically from those holding"

for trilete spore (quartets would suggest that a protoplasmic

tendency to produce a specific spore type was present in the

spore mother cell prior to the maturation divisions of sporogenesis.

The entire question of undifferentiated cell shape as it is re-

lated to position in the cell mass, surface forces, pressure, and

tension, would appear on the basis of the preceding analysis to be

m )re readily explained by reference to dynamic protoplasmic

tendencies to compartmentalize into functional units of given

shape, size and arrangement. The undifferentiated cell, whether

it be a monolete or trilete fern spore, Anacharis meristem or Eti-

patorium pith, is the shape it is, not because of external pressure

or surface forces, but because it is bearing the protoplasmic

potentialities of the organism of which it is a part, and the devel-

opment of these potentialities is a reflection of the genetic code

expression of the cell's part in the organismic whole.
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A New Species of Notholaena from Mexico 1

Thomas R, Pray

In the course of a collecting trip to central ^Mexico during
the summer of 1964, a Notholaena was found that has proved to

be distinct from previously described species. The new species

belongs to the group characterized by cereous indument of the

leaf. It seems to be most closely allied to N, Candida, The super-

ficial appearance of the plant, particularly its narrower lamina
and smaller, more remote segments (Fig. 1), however, suggests

^- y^^^Wjii- Apparently it bears no close relationship to the latter.

Notholaena jacalensis Pray, sp. nov. Plate 10
Rhizoma breve, horizontale, ramosum; squamae lanceolatae,

3-4 mm longae, brunneae, marginibus angustis pallidioribus,
taenia sclerotica lata, marginibus integris. Folia plerumque 10-
25 cm alta; stipes crassus nitide niger, teres, glaber praeter
aliquot squamas ad basim, has dilute brunneas, concolores, aut
centrum angustum obscurius habentes, paululo brevior quam
lamina, uno fasciculo vasculari praeditus. Lamina lanceolata,
bipinnata praeter piinias infimas, acuta, coriacea, superficie

superiore glabra aut indumento cereo levissimo praedita, super-
ficie inferiore dense cerea dilute flava; rhachis valde sulcata,

glabra. Frons 4-7, pinnata, pinuis lanceolatis, 6-14 paria segmen-
t(jrum lanceolatorum discretorum int^grorum, sessilium sed non
adnatorum habentibus, marginibus rcvolutis, non mutatis;
pinnae basales unicam pinuulam interiorem inferiorem longis-

smiam pinnatamque, cum 4-8 segmentis praebentes. Venae 1- vcl

2-furcatae; sporangia (64 sporas ferentia) in cacuminibus sub-
flabellatis venarum disposita.

Type; Jacala, Hidalgo, [Mexico, roadside 1 km south of village,

along highway #85, July 2, 1964, Pray 3095 (US).

This species is very distinct from known Notholaenas, among
which the only close relationship seems to be with N. Candida.

The prominent development of the basal pinnules of the lowest

pair of pirinae is reminiscent of var. copelandii in particular.

However, A'', jacalensis is readily distinguished in a number of

,^^''^^.^ financial sui)p<>rt of the National Science Foundation (Grant #^B-
1^16) hs grat(^fully acknowledged.
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ways. The most obvious of these are: (i) a narrower lamina; (ii)

the gradual narrowing of the apex of the lamina; (iii) the wide

spacing of the lower pairs of pinnae; (iv) the j-ellow color of the

cereous indument. The rhizome scales of N. jacalensis (Fig. 2)

are entire, unlike those of var. copelandii but similar to those

of var. Candida. The species also differs from both varieties of N.

Candida m that the margins of the utimate segments are strictly

entire rather than crenulate or lobcd. Thus, the new species

shares certain features with each of the varieties of N. Candida

but is clearly separable from both in several respects. In addition,

the constricted bases of the segments (Firj. 3) distinguishes N.

jacalensis from N. Candida and all of its close allies. Because of its

particular combination of characters, N. jacalensis cannot be

placed in Tryon's key, ^\•hich will need considerable alteration to

accommodate this new species.

Notholaena jacalensis appears to be rare and has not been

collected previously so far as I am aware. The collection consisted

of two multibranched individuals. It produces 64-spored sporangia

and is quite fertde. The gametophytes are of the normal sexual

type, as was to be expected, and bear cereous trichomcs similar

to those of the sporophytes. This gametophytic character is

characteristic and distinctive for the group of Notholaenas to

which the new species belongs (Giauque, 1949; Pray, 1961).
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Selaginella apus or apoda ?

C. V. ATORTOX

The (luestion of the proper name for our common creeping

Selaginella of the eastern United States has been a vexing one,

even for scholars. From 1753 until 1S40 this plant was known as

Lycopodium apoduni L., but in segregating Selaginella from

Lycopodium in 1840 Spring called it Selaginella apus (L.) Spring,

a name it retained generally until 1915, when the late Merritt

called it Selaqinella anoda (L.) Fernald. Since thatemald

time, a period now of over 50 years, there has been no general

agreement as to the specific epithet or the authority. Broun,

in his 'Index to North American Ferns" (1938) used S. apoda (L.)

Spring, and his nomenclature had the blessing of C. A. Weatherby,
the noted authority on the Code, or the "Rules,'' as they were

called at that time. Fernald, in '^Gray's Manual of Botany''

(1950) continued to use S. apoda (L.) Fernald, whereas I, in the

''Xew Britton and Brown Illustrated Flora" (1952), used S.

apoda (L.) Spring. I hope to demonstrate that the latter is correct.

At the Ithaca meeting of the American Institute of Biological

Sciences some years ago, [Marcel Raymond gave a paper on this

subject, in which he indicated that there was no adjective apodus,

apoda, apodum, and that therefore Linnaeus made an error in

naming this plant Lycopodium apodum. He stated that the only

classical word was apus, a noun, and that therefore Spring was
right in correcting the Linncan name to Selaginella apus,

I\Iore recently,

Stearn, who is an authority on Latin and Greek as well as on

Linnaeus. I should like to quote in part from his reply:

"In answer to your enquiry of the 14th June, 1965, regarding apodus and
apus, let me begin with some wi.se remarks of Ben Johnson which expros^s the

basis of thiti letter: 'Custom is the most certain mistress of language . . ,

yet when I name custom, I understand not the vulgar custom ... but that I

call custom of speech, which is the consent of the learned, as custom of life,

which is the <-onsent of the good.' There exists, to my knowledge, no classical

precedent for apoJum as an adjective m(*aning 'footless' or 'sessile/ but

Will

botanical Latin would liever have become a widely used international medium
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for the naming and description of so many difTerent kinds of plants if its

had been bound instead of guided by classical precedent. Linnaeus' use of the
epithet apodum provided precedent for the use of it and analogous compaunds
by other authors. They have all received 'the consent of the learned/ which
I take as fairly consistent acceptance and usage by nineteenth-century

botanists of acknowledged scholarship. Linnaeus undoubtedly had the name
Lycopodium apodum suggested to him by Dillenius's phrase-name Lycopo-
diouk'S . . . spicis apodibus and in his haste to complete the Species Planlarum
he probably accidentally failed to notice, rather than ignored deliberately,

that the ablative plural apodibus implies the nominative singular apus, which
was the borrowed Latin designation of a reputedly footless bird, the swift

(Apus apus (L.), Hirundo apus L.) and that had Dillenius been using a nomi-
native singular apodus the ablative plural would then have been apodis.

Nevertheless, Linnaeus, as the virtual founder of modern botanical Latin,

thereby coined the first of a series of useful botanical Latin adjectives having
-poduSj -a, -um as their final clement, and one cannot justifiably reject or

amend these on the assumption that they are orthographic errors. Amend-
ment of apodus to apuSj as was done by the erudite Spring under Selaginella

would necessitate, if accepted, the altciation of all other botanical epithets

having -podus as their ba^is. Among the names affected would be Ainsliaea

pteropoda DC, A nthemis coelopoda Boiss., Arceuihobium campylopodum
Engelmann, Berberis brachypoda Maxim., Bulbophyllum apodum Hooker f.,

Carex micropoda C. A. Meyer, Carex ornilhopoda Willd., Eucalyptus leptopoda

Benth., Gigariina apoda J. Agardh, Ilex macropoda ^liquel, Rhododendron

tasiopodum Hutchinson, and many others with the epithets melanopoda,

dasypoda, gynmopoda, and so forth. Unless one is prepaied to treat all these

names as orthographic errors on the part of authors whose scholarship, to

put it mildly, was at least as good as our own, then the correct name will l)e

Selaginella apoda (L.).

*'The question of the authority for this combination is admittedly debatable.

Personally, I regard the adjectives brachypus and brachypodus, macropus and

macropodusj apus and apodus not as simple orthographic variants but as

different although correspi)nding words since they are of different declensir^ns

brachypus being of the third declension and brachypodus of the second. One
can hardly regard, however, 'apus' of Spring as an orthographic error, being

indeed correctly formed, I should therefore cite the combination as Selaginella

apoda (L.) Fcrnald, and treat 5. apus Spring as the illegitimate substitute of

* new name since Spring does not state that he is meielj- correcting the

spelling."

I heartily agree with Dr. Stearn^s informative conuneuts in the

first paragraph quoted and with his conclu^sion that Selaginella

apoda ifs the correct name. It would indeed be unfortunate, and
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unnecessary, to rename all the species that have been described

shice the time of Linnaeus with the terminations -podus, -a, -urn.

There does seem to be u good deal of substance to Steam's

argument that hmchypus and hrachypodus are different words

and not orthographic variants, and apus and apodus hkewise. It

is apparently true that in classical Latin, apus was only used as a

substantive, the name for the swift mentioned by Stearn. But

it Avas, of course, adopted fnmi the Greeks, and the Greeks used

it not only for this bird but for other ''footless" things, and

moreover had an adjective apus (airovs, a compound of the a

privative and ttoi-s, a foot). Doubtless the Romans would have

adopted this adjective also from the Greeks, had they felt a

necessity for the word. In any case, the person responsible for

finding the examples of orthographic variants for the Inter-

national Code of Botanical Xomenclature must have felt that

apus could be an adjective, for one of the examples of epithets to

be treated as orthographic variants (Art. 75, 1961 ed.) is heteropus

and Jteteropodus. If heteropus and Jieteropodus are orthographic

variants, then of course apus and apodus must also be. (This does

not, of course, mean that either one or the other is an ortho-

graphic error, to be changed; both are correct, and the original

auth<»r's speUing is to be adopted.) Therefore, in SelagineUa apus

(L.) Spring the apus is to be considered not as a change of name

but as an orthographic variant of the liinnaean apodum; it is

not a different name nor an illegitimate renaming, but is an in-

correct name because Spring should have adopted the form

accepted by Linnaeus. Thus, the name should be S. apoda (L.)

Spring or, technically, S. apoda (L.) Spring (as ^^apus^^)>

Incidentally, Fernakl in 1915 was not the first to use the name

in the form S. apoda, for it was widely used in horticultural

Hterature long before, as in Linden, Cat. 8: 15. 1853, ^lorren, Bclg.

Hort. 4: 70. 1S43, Nicolson, Diet. Gard. 3: 409. 1SS7, Lauche,

Yevz. Hort. Augst. 8. 185G, Sandford, Man. Exot. Ferns and

Selag. 258. 1882, and doubtless elsewhere. The above references

come from 'Tndex Selaginellarum*' by Dr. Clyde F. Reed.

U. S. National Museum, Washington, D. C. 20500.
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Antheridium Induction and the Number of Sperms
per Antheridium in Anemia phyllitidis

Bkuce R. Voeller and Eric S. Weinberg

Schraudolf (1902/ 1964) and Voeller (19G4a, b) have demon-
strated that young gamctophytcs of 12 species of ferns in the

Schizaeaceae form autheriJia when supplied with gibberellic acid

(GA). Hormonal concentrations of seven different gibberellic

acids, GA7, GA4, GA3, GA9, GAi, GA5, and GA,, in order of de-

creasing relative activity, have been shown to be strikingly active

in initiating formation of male reproductive organs in Anemia
phyllilidis (L.) Swartz. In contrast, gibberellic acid has little or

no effect on the gametophytes of a wide range of species from other

families, such as the Blechnaceae, Pteridaceae, Polypodiaccae,

Osmundaceae, Cyatheaceae, Davalliaceae, or Aspidiaceae (\'()eller,

19G4a, b).

In a remarkable variety of respects, the effects of gibberellic

acid on Anemia pfnjllilidis are indistinguishable from the effects of

the naturally occurring antheridium-inducing hormone, anthe-

ridogen-B, produced by A. plnjUitidis: (i) the two substances each
show specificity of organ induction, i.e., antheridia are^induccd, but

archegonia, rhizoids, papillae, etc., are not; (ii) the time interval

between application of and response to either hormone is (juite

similar; (iii) the scciuence of cell divisions giving rise to the organ

IS the same, and the resullant sperms swim actively and are

apparently functional; (iv) and the dosage- response curve of the

antheridogen is distinctive and paralleled bj- that for gibberellic

acid.

Because of the evident similarity of effects of antheridogen-B

and gibberellic acid and because of the commercial availability

of the latter, gibbereUic acid has been employed in pln-siological,

biochemical, and electron microscopic studies of antheridium

formation. However, tlie limited cliemical evidence thus far

published suggests an apparent lack of identity between the

antheridogens and the known gibberellic acids, althf>ugh nuuiy

chemical and physical resemblances exist.
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The ju^tificat'ons for use of gibborellic acid in experimental

studies rest on the over-all indistiuguishabiUty of its effects from

those of antheridogeu-B. Any recognizable difference could be

of significance. Thus, it is interesting and important to consider

one such possible distinction suggested from the literature; it

involves the number of sperms per antheridium,

Eames (1936, p. 280) compiled data for various families and

stated that the Schizaeaceae have ''more than 82" sperms per

antheridium, presumably, that is to say, G4 or more. In studying

A. phyllitidis, Twiss (1910) found the rcmarkabl}- large number

of 156 sperms per antheridium. Mickel (1962), in his recent

monograph on the germs Anemia, indicated that tiiere were

'\30-50 in one optical section" in .4, adiantijolia.

Our own observations with GA induced antheridia suggested

that only 16 sperms were present in most antheridia. It therefore

seemed imperative to develop critical techniques for quickly

and accurately evaluating the sperm number and to establish

whether GA-induced antheridia differed from those which arose

spontaneously.

In general, fern cultures were grown aseptically in 25-ml

Erlenmeyer flasks containing 5 ml of mineral salts medium pre-

pared as previously described (Voeller, 1964a). However, 3-month

cultures of A. phylUtidis were grown on similar medium solidified

with 0.9 percent agar. Such agar cultures were grown in 6-cm

Petri plates wrapped with Saran wrap. All cultures were kept in

continuous illumination (22 lumen/m^) at 22°C.

Inductive gibbercllic acid solutions were filter-sterilized and

used at a final concentration of 10~* gm/ml. Five-times crystal-

hzed GAa of authentic melting point was prepared from com-

mercially available sources. Antheridogen-B was obtained from

culture filtrates of A. phylUfirh's (Voeller, 1964a). The natural

hormone was used at various concentrations, including a level

giving a response comparable to that obtained with 10"* gm/ml
GA,.

In making sperm counts, a modified Feulgen-sciuash method

was employed in which the sperms were pressed from the antheri-
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dium. Gametophytes were placed in test tubes and carried through

the staining procedure outlined below. In each step in which

HCl is normally empkn-ed in the Feulgen procedure, trichloro-

acetic acid (TCA) was used at ecjuimolar concentration (Block

and Godman, 1955), including the preparation of the Feulgen

reagent. This modification was found to lead to striking stahiing

of the nuclei of j^perms, spermatocytes, and archegonia. The
following procedure was used: 3:1 ethanol-acetic acid (30 min),

1:1 ethanol-acetic acid (15 min), 45% acetic acid (15 min), IM
TCA at room temperature (2 min), OI TCA at GOT (12 min),

distilled water (1 min), I'eulgen reagent (TCA) (2-5 hr), 45%
acetic acid (5 min), and 45% acetic acid (5 min).

Squashes were prepared in the usual cytological manner and

microscopically examined under phase contrast. In all cases,

counts of sperm number in unruptured antheridia were made.

In order to compare antheridia, Anemia spores were cultured in

the presence of GA3, antheridogen-B, and in the absence of a

hormonal supplement. The supplemented cultures were examined

approximately 12 days after inoculation, and the unsupplemented

after several weeks.

Table I and Plate 11 summarize and illustrate the observations

made on gametophytes raised under the three sets of conditions

described. Of these, two sets of conditions were essentially

''natural", i. e., those in which cultures contained naturally

occurring hormone {Figs, 1 and 2) or no supplements {Fig, 4).

One was ''unnatural/' in that cultures contained gibberellin

{Fig. 3). Ill each case, comparison was made between counts

obtained from intact antheridia and those made on squashes.

From the data presented it is evident that the squash technique

gives much more uniform and consistent results than does counting

the sperms within an antheridium. In the latter method variability

was due to the great difficulty of recognizing sperms which over-

lapped one another in the visual field, i. e., along the optical axis

of the microscope. When the sperms were carefully pressed from

the antheridium, they could easily be seen and counted in a single

focal plane; the number rarely deviated from 16. The few examples
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Sperms of Anemia phyllitidis
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in which 15 sperms were counted probably resulted from loss of

a sperm during preparation of a squash.

Of chief interest are the observations that: (i) the predominant

number of sperms per antheridium is IG, this value occurring in

88% of the counts from squashed material; (ii) the number of

sperms in GA-induced antheridia, predominantly 16, falls un-

mistakably within the range exhibited by the two classes of

Taule I. Range in number of spekms per antheridium in Ax
PlIYLLITIDIS.

Treatment Prepa- Number of antheridia with

ration 8 13 14 15 16 32

GA squash 40

intact 1 7 5 10

Antheridogon-B squash 1 44

intact 7 7 S

Un.su pplenionted squa-^h 7 3 72 11

intact 113 7

4

"naturally occurring" antheridia; and (iii) a number of the

"spontaneously" arisen organs, 21 of 93, showed major variation

in the number of sperms (8 or 32 per antheridium). In the last-

mentioned case it seems probable that the number of sperms re-

sulted from a failure or an excess of one mitotic division through-

out the developing spcrmatogenous tissue. It is noteworthy that

in a few instances two spontaneously-formed antheridia on the

same gametoph>te were observed to have K) and 32 sperms,

respectively. This condition was observed only in spontaneously-

formed antheridia.

Twenty-nine additional counts were obtained from antheridia

of another strain of -1. phyllitidis grown from spores collected

in 1963 at the Munich Botanic Garden. In these GA-treated

gametophytes, the predominant (G9%) sperm number was 8;

the remaining antheridia each contained 16 sperms.

FjiULCEN-STAINEI) SPEHMS FROM THE ANTHERIDIA OK A.VEMIA PHYLUTrOTS,

VNDER PHASE CONTRAST. Figs. 1 aiul 2. Induced with ANTiiERinonEN-B.

Fijr. .3. Induced with oimiERELLir acid. Fig. 4. Spontaneously formed.

Tlie abbreviations are: \ = antheridutw, C = cap cell, S = spore coat.
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Thirty-three counts were made on a third strain of ^4. phyllitidis

collected in 1964 near Villa Alta, State of Oaxaca, Alexico. GA-

treated gametophytes yielded values intermediate between those

of the Jamaican and the ^Munich stocks. Seventy-nine percent of

the antheridia contained 16 sperms, 21 percent 8 sperms.

From the data presented and those of initial counts from several

other species of Anemia^ it appears that 8 or 16 is the common

number of sperms in an antheridium under our conditions of

culture, and that the much higher values reported by previous

workers are by no means universal. Indeed, the great difficulty

inherent in counting cells inside antheridia, directly or in histo-

logically sectioned gametophytes, suggests that previously

published values may require re-evaluation. Recognition that

the three races of A, phyllitidis studied here showed different

modal values, hoAvever, makes clear that the spe'cies is polytypic

and higher values may obtain in other varieties and species.
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A Revision of the Fern Genus Mildella

Carlotta C. Hall^ and David B. Lellixger-

The genus Mildella was named by Trevisan in 1876 to honor the

German pteridologist Dr, J. ^lilde (1S24-1871). Trevisan in-

cluded a single species, ^f. mtramargmah's (Kaulf. ex Link) Trev.,

in Mildella; until now no other species has ever been added to the

genus. This genus was reduced to synonymy under Pellaea or

Cheilantfies by virtually all pteridologists until Copeland (1947, p.

68) upheld it as a genus distinct from, but related to, Cheilantfies—
an opinion we share.

The principal distuiguishing characteristics of the genus are

the marginal flange of the segments, the inframarginal indusium,

which is ciliate in some of the taxa, and the generally many, short,

stiff or lax, one- to few^-celled, cyhndrical to slightly clavate hairs

on the adaxial face of the stipes and rhachises. The species of the

genus Cheilanthes lack any marginal flange; their indusia, although

sometimes ciliate, are directly modified segment margins. Stipe

and rhachis scales are common in Cheilanthes^ as are lax, often

woolly hairs.

The following characteristics oi Mildella are also found scattered

in the species of Aleuritopteris, Negripteris, and Sinopleris, all

genera apparently derived from CheilantheSy as well as in Cheil-

anthes itself. In the species of Mildella, the basal pinnae arc ^trong^y

inequilateral and the inferior basal pinnules often show one degree

of dissection greater than the remainder of the frond. The sporan-

gia are protected by a continuous, usually translucent, infra-

maiginal indusium, which is vaulted over the sporangia at ma-

turity and which varies from entire or occasionally erose to ciliate

in the several species. In most species the principal axes are adax-

^ Mrs. Hall left copious notes for this paper at the time of her death in 1949.

Considerable addition!? and emendations have been made by the junior author,

who has been able to add several species to the genus and to examine types

and many more specimens than were available to ^hs. Hall.
2 We wish to thank the curators of the herbaria from which we borrowed

specimens for their cooperation. Partial cost of publication of this paper ha-s

been borne bv the Smithsonian Institution.
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MoKi'HoLtKiicAL Details of Mildella intuvmauginalis vau. intra-

MAUGINALIS. FiC.S. A, B. YoUNG SiH>KOl>iIY'rErt. FlG. C. DeVEL(H'MENT Of

THE STERILE l-UDND MAHGIN. FlG. D. DEVELOPMENT UE THE FERTILE FROVU

MARGIN. See text for details.
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ially grooved or at least flattened. The sporangia typically are

borne in pairs on flaring, but not uniting, vein tips.

In the New World one species of Mildella grows in Mexico and

Central America and another is confined to the island of His-

paniola. Four of the Old World species are in China, one of which

extends to Taiwan. A fifth Old World species grows in Tibet and a

sixth in India, Pakistan, and Nepal. All of the species are found in

fairly high, mountainous regions and are absent from coastal

lowlands.

Mildella intramanjinaUs is by far the best known species of the

genus. B(jth the typical variety (with entire indusia and entire,

crenatc, or subscrrate segment margins) and var. sermtifoUa (with

ciliate or erose indusia and generally decidedly serrate segment

margins) exhibit the generic characteristics: marginal flange of

the segments, inframarginal indusium, and stipe and rhachis hairs.

Both have dark brown to atropurpureous, more or less scaleless

stipes and rhachises. The development of the segment margins

and indusia in var. intramanjinaUs is shown b.y a series of speci-

mens grown from the spores of Copeland SG (MICHCopcl. Herb.

15980) which have been prepared by :Mrs. M. F. Ashley Giau(iue,

of Berkeley, California. Througli her kindness we have been able

to study them.

Figures A^ and A^ show two young sporophytes taken from

nutrient solution 9.33 months after tlie spores were sown. Fiqure B

depicts a plant taken from the nutrient solution at the same time

as the aforementioned sporophytes and then grown on soil for 2.4

months. This specimen shows the crenulate margins often seen in

sterile, young, and rather juvenile blades of var. iniraniaryinalis.

These juvenile crenulations, which are often lost through growth

of the segment margins as young fronds mature, should not be

confused with the crenulate margins of fertile, mature blades.

Figures Ci~C, illustrate the development of a portion of a sterile

fnnid marain. In the youngest stage (frond 1.0 cm long) the vem

tips are not swollen and end well behind the apices of the margmal

lobes. In the middle stage (frond 2.4 cm long) outward growth along

the thickened margin is confined to sinuses and lobe areas not
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directly in front of the typically swollen vein endings. Some small,

sterile fronds of var. intraynarginalis may exhibit this condition or

a istage transitional to the next when their growth is complete. In

the last stage (frond 4.2 cm long) the former sinuses and their

adjacent areas have grown outward to form an entire or a crenulate

margin, whereas the vein tips are slightly flared, have in most

cases reached themargiuj and now almost always lead into sinuses

rather than teeth. In mature, sterile fronds of var, intramarginalis

development of the margin stops when the margin is slightly

crenulate. (In var. serratifoUa the margin of sterile fronds continues

to grow between the vein endings until the typical serrate margin is

produced.) There does exist something of a continuum in marginal

overgrowth bet\\een var. intramaryinalis and var. serratifoUa;

because of this and the juvenile crenulations found in some sterile

blades, the character of the blade margin is not (Mitirely reliable

for separating the two varieties.

Figures D^-D^ show the development of a portion of a fertile

frond margin. This is of interest because it sheds light on the proper

classification of those fertile, mature, crenulate-margined speci-

mens of var. intramarginalis that can be confused Avith specimens

of var. serratifoUa. This sequence diverges from the sterile margin

sequence between the second and tliird stages of the latter se-

quence. The indusium arises almost marginally, just behind the

cartilaginous edge. It is tightly appressed to the surface of the

segment, and is so scari(»us as to be nearly invisible. (In var.

serratifoUa marginal cilia develop at this early stage, which occu

before most of the marginal overgrowth, hence at a time when the

margins of the two varieties appear nearly identical.) The vein

tips swell from clavate to capitate and then flare and may meet the

cartilaginous margin. The margin continues its outward growth,

especially between the flaring vein endings, and becomes entire

to crenate at maturity. (In var. serratifoUa this process continues

until the margin is defiriitely serrate.) As the sporangia mature,

the indusium becomes vaulted over them and is decidedly in-

framarginah The thickness of the cartilaginous edge diminishes in

the last growth stage.
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The rhizomes of A/., intramarginalis are simple and erect ur

ascendingVhen young {Copeland 86, UC). Then they branch and
become miilticipital with erect or ascending branches {Sohns G4G,

US) that become horizontal and short- to long-creeping as they

contiime to grow (Runyon 981, US; Purpus 5685, UC). The more
or less prostrate branches apparent!}' grow separate!}' after tlie

old, multicipital portion of the rliizome has died. Both t!ie early

and late stages are commonly collected, but we have observed the

multicipital condition only in Sohns 646. It seems reavsonable that

the rhizomes of tlie otlier species of Mildella probably develop

similarly, although we have no conclusive evidence that they do.

JMiLDELLA Trev. Rendic. 1st. Lombardo, ]\Iilano II, 9; SIO. 187G.

Small, epipetric or terrestrial ferns to ca. 40 cm tall, with
rather stiff fronds clustered near the tips of short-ascending to

long-creeping branches of a multicipital rhizome. Rhizome scales

linear-lanceate, strongly bicolorous (j'oung stages only weakly

bicolorous and attenuate with a fragile tip, terminated b}^ a

globose, oblong cell) to concolorous. Stipe and rhachis stramineous,

light brown or chestnut to nearly atropurpureous or black,

adaxially grooved or flattened, smooth, rather lustrous, always

M'ith many one- to few-celled, amber to brown, short, stiff or lax,

cylindrical to slightl}' clavate hairs on the adaxial face. Blades

pinnate-pinnatifid to bipinnate. Basal pinnae opposite, inequi-

lateral,, basiscopically developed with broadly adnate, triangular,

oblong,, or linear, subcoriaceous segments. Inferior basal segment
of the basal pinna pair entire or more or less deeply pinnatifid.

Upper :pinnae gradually- simpler and diminished, less strongly

inequilateral. Upper segments simple or 1-lobed, usually ascending,

broadly adnate and decurrent on the rhachis, and (especially those

near the frond apex) often adnate to one another. Veins free,

dichotomous (once-forked) or simple, their tips often reaching

nearly to the margin of the segments and there flaring to ac-

commodate usually a pair of short-stalked sporangia. Indusia thin,

inframarginal, entire, erose, or ciliate. Annulus of 18-22 thick-

walled cells. Spores tetrahedral, miruitely roughened, light gray,

pule brown, or yellowish pale brown to dark brown.

Ty'i^e species: Pteris intramarginalis Kaulf. ex \m\V { =M iidella

intramaryinalis (Kaulf. ex Link) Trev.).
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Key to the Species and Varieties of Mildella

Stipes and rhachiiseti dark brown to atropurpureous; rhachi:= hairs all short

and mostly stiff.

Stipes and rhachises persistently scaly; indusium margins ciliate (China)

8. M. mairei

Stipes not or scarcely scaly above the stipe bases, the rhachises not scaly.

Indusium margins essentially entire, rarel}^ ero.'^e, never ciliate.

Terminal yt^gmeiit of fronds (6)8-21(32) mm lung; lobed or divided

. sessile pinnae (2)3-5(6) pairs; frond margins entire, crenulate,

or occasionally subserrate (Mexico to Panama)

la. M. inira)narginaliii var. inlramarginnhs

Terminal segment of fronds (20)30-65 mm long; lobed or divided

sessile pinnae 1-3 pairs; frond margins serrate or nearly so (His-

paniula) 2. J/, leonardii

Indusium margins erose, short-ciliate, or long-ciliate.

Segment margins decidedly serrate or occasionally merely subserrate

or crenulate in young fronds (Mexico & Guatemala)

lb. M. iniramarginalis var. eerratifolm

Segment margins entire or crenulate.

Pinna segments generally ovate-triangular and distant at maturity;

inferior segments of basal pinnae 3 or 4; veins of the segments

more or less immersed, rarely striate like the costules; short,

stiff stipe hairs generally confined to the adaxial surface (India,

Pakistan, & Nepal) 3. M. nituhda

Pinna segments generally parallel-sided and contiguous at maturity

(somewhat ovate-triangular and distant in specimens from

coastal China and Taiwan); inferior segments of V>asal pinnae

(4)5-6(7); veins of the segments decidedly superficial, usually

minutely striate like the costules; short, stiff stipe hairs often

spreading around the stipes (China A- Taiwan). . . .4. M. henryi

Stipes and rhachises stramineous to light brown, persistently scaly; some

rhachis hairs long, even the short ones somew^hat lax.

Terminal segments of pinnae less than 8 mm long; indusium margins

entire (Tibet) 5. M. strarninea

Terminal segments of pinnae more than 10 ram long; indusium margins

ciliate.

Largest pinnae with 1-3 inferior pinnules, often with 1 fewer superior

pinnule; no pinnules lobed (China) 6. M. pmipercula

Lariicst pinnae with 4-6 inferior pinnules, usually with the same number

of superior pinnules; usually some basal pinnules with a single

lobe (China) 7. M, smithii
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1. MiLDELLA ixTRAMAUGixALis (Kaulf. ex Link) Trev. Rendic.

1st. Lombardo, Milano II, 9 : 810. 1876.

Pleris inlramarginalis Kaulf. ex Schlecht. & Cham. Liunaoa 5: 613. 1S30,

nomen nudion.

Fleris inlramarglnaUs Kaulf. ox Link, Hort. Reg. Bot. Borol, ed. 2, 2: 34.

1833. Published as "infmmnrginalis" in error; corrected by Kurize (1837,

p. 27), wlio pointed out that Link unintentionally erred in puhlishnig

iniramarghialis as inframarginalis: "P[teris]. inframarginalis (lapsu

calami) Link hort. reg. Beroli.i. IL p. 34." Pre.su.nably Lu^k verbally

admitted his unintentional error to Kunze. Because Link was obviously

adopting Kaulfuss' manuscript name and because the two names are

diRorent, being based on different Latin words, the correction from "f"

to "t" is permissible.

Allosorus intramnrginalis (Kaulf. e.x Link) Presl, Tent. Ptend. l.)3. 18ob._

Cassebctra intramarginalis (Kaulf. ex Link) J. Smith, J. Bot. Hook. 4: l.)i).

IS'il {as "inframarginalis").
^

Cheilanthes intramarginalis (Kaulf. ex Link) Hook. Sp. Fil. 2: 112. 18'>-
_

Pellaea intramarginalis (Kaulf. ex Link) J. Smith, Cat. Kew Ferns. 4. ISob.

Platijloma intramarginalis (Kaulf. ex Link) Lowe, Ferns Brit, k Exot. 3:

S5, 1.31. 1857.

Rhizomes at first erect and unbrauched, then multicipital the

branches ascending to short-creeping, then becoming long-

creeping in age, to 5 8 cm long and 5 mm thick, scaly, the scales

shaiply bicolorous. Stipes and rhachises adaxially grooved (except

flat proximallv or throughout in small specmiens), castaneous to

dark brown,
*'

sometimes approaching atropurpureous, the bi-

celhilar, short, stiff hairs confined to the adaxia face. Blade, lon^-

lanceolate to ovate-triangular. Lower, sessile pmnae inoqui-

laterally triangular, phinatifid or pinnate, strongly basiscopic

the segments adnate; upper, adnate segrnents simple. linear to

triangular, often ascending, regularly dimmishing to a pmnatihd

apex, the terminal segment (3)8-21(32) mm long.

Lectotype: Judging from his description, Link (1833, p. 34)

studied living specimens in the Botanical Garden at Berlin that

were grown from spores. According to Schlechtendal and Chamisso

(1830, p. 613), the original plants were collected by Schicde and

Deppe at Jalapa, Veracruz, Mexico. We have seen no herbarium

specimens of M. intramarymalis annotated hi Link's hand. Besides

lede

rdeii
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intramtirgiiialis Klf. , . . Hort, Berol." The ''Hurt. Bcrol.V.js ia a

second, later hand, and the same person has (incorrectly) changed

the ^H" to an ''f" m intramarginalis. We choose this specimen

as the lectotype.

Most of the specimens of var. intramarginalis are entire-

margined, but there is a continuum between these specimens and a

few, mostl}' small, crenate-margined specimens (Purpus 28^3^

UC, US). Some of the latter kind of specimens look much like

subserrate specimens of var. serrat ifalia. This variation in margin

condition is reflected in the conflictuig descriptions provided by

the early authors. Link (1833, p. 34) said, ^*Piimulae steriles . . .

ohtusae denticulatae, . . . pinnulae steriles . . . denticulatae,

denticuli apicis majores bifidi . .
." This is a fair description of

some of the small, crenulate-margined specimens of var. intra-

marfjiiialis. And the ^'ohtusae denticulatae^ ' agrees with the lecto-

type we have chosen. Kunze (1S37, p. 27) said, ''Margo laciniarum

obtuse serratus, seu serrulatus, seu crenatus, subintegerrimus . .
/'

Althougli the ''seu serrulatus^' is typical of var. serratifoUa, we
found no specimens of that variety among those lent to us from
Berlin that he could have examined.

The following key will help to separate the two varieties:

Segment margins entire, crenulate, or occasionally subserrate (sometimes

irregular, particularly at the segment apIco;s of young fronds), iiever

sharply and simply serrate; indusia entire or rarely erose; rhizome scales

hicolorous with broad margins and usually the central 0.33-0.75 dark
and sclerotic (Mexico to Panama) var. inlramargmaUs

Segment margins serrate or subserrate, occasionally merely crenulate (par-

ticularly in some young stages); indusia irregularly ciliate; rhizome
scales bicolorous with narrow margins and usually the central 0.75-0.90

dark and sclerotic (Mexico & Guatemala) .var. serraiijolia

ia. ^IlLDELLA INTRAMARGINALIS Var. INTRAMAKGIXALIS.
F

Central band of the rhizome scales sclerotic and brown (less

commonly reddish or black), 0.33-0.75 the width of the scale, the
margin.s broad, thin, and pale brown. Fronds (13)20-35(39) cm
long, the stipes (0.8)1 1.6(2.6) times longer than the rhachises.
Weakly bicolorous rhizome-type scales present mostly near the
stipe bases. Blades (3)7-15(24) cm lung, usually 1.5-2- times
longer than wide. Pinnae (1)2-5(6) pairs. Scj-nients above them
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adnate, (1)2-6(9) pairs. Blade margins entire^ crenulate, or oc-

casionally subserrate at maturit\'. Indusiiim margins entire,

rarely erose iii age. Spores gray to brown.

Range and habitat: From central Mexico to northern

Panama (except British Honduras) at altitudes of (600)1000-

2100(2400) m. Generally epipetric (sometimes terrestrial) in moist

shady to rather dry and open sites.

Additional specimens examined:

Mexico: Tamaulipas: Siena do Guatemala above Gomez Farias, Sharp et

al 52079 (US). Queretaro: 67 mi NE of Zimapan, Wakrfall S: Wallis I4S48

(US). Hidalgo: N of Jacala, km 310, alt. 1.500 m, Copeland 86 (MICH, UC,

US); uea:r Otlamalcatle [Otlamalacatl], Distr. Zacualtipan, Seler & Seler 884

(B). Veracruz: Jalapa, A rsewe 70J0 (US), Couch M69 (US), "im :Monte Pacho,"

alt. 1450 m, EmUich 1571, 1571a (B), "entre les pierres," alt. 900 m, Gakottl

6320 (BR), Oct. 1906, Johnson (US), ScMede 784 (B), C. L. Smith 2163 (F);

near Jalapa, Rose & Hay 60S9 (US), alt. 4600 ft, among rocks, MacDanids

[L. H. Bailey Herb.] 342 (F); 5 mi SE of Xalapa, BarUey ct al. 2554 (F);

"rochers de Xalapa & Mirador 3. 4000 [feet]," Galcoiti 6389 [another sheet

bearing the same number is apparently mislabelled "Cordillera (Oaxaca),"

and a third sheet of the collection is var. serratifolia] (BR); Orizaba, Feb. 27,

1885, Farlow (UC), alt. 1200 m, Fisher 79 (US), F. MiiUer 66 (B, BR), alt.

1200 in, Scalon 40 (F, US), J. G. Smith 106 (US), Weber in 1864 (B); environ.s

d'Orizaba, BoUeri ct Sumiehrasl 14H (B), Bowgmu I64I (B, BU, C); Chav-

arillo. Chamberlain ifc Land OS {¥); near Teocelo, on wet rooks, Correll 14299

(US); Teocelo Falls, March, 1849, Rhoads (PH, US); County of Cordova,

Finck 113 (US), 116 (UC); Cordoba, Matuda 211 (MICH, US); La Luz, near

Cordoba, Kerber 61 (B, BR); Rio Blanco, alt. 1450 m, Fisher 20 (US); S slope

of Volc^a San Martin Tu.\tla, Jan. 23, 1958, Ethcridge (MICH); lluatusco

(de Chicuellar?], .May, 1857, Mohr (US); Mirador, Piirpus 242 (US), Sartorius

(B); Zacuapan [not the same as Arroyo Zapoapdn], Piirpus 5685 (B, E, MICH,

UC), on moist rocks, Purpus 15756 (MICH, UC), on rocks not in the shade,

Purpm 164SO (US), on rocks, Schcnck 558 (B); Barranca de Tenampa, Za-

cuapdn, Purpus 1063 (F, VC, US), 4'^^65 (B, E, F, UC); Fortfn, Zacuapsiii,

moist rocky slopes, Purpm 2843 (F, UC, US), Coatepoc, /. Sanchez.8 (US).

Puebla: Teziutldn, OrcuU S0S2 (US); Hecaxa, Feb., 1927, Reiche (UC).

Morelos: El Parque, Oreutt 4233 (US). Michoacin: Morelia, Cerro Azul, alt.

2100 m,Arscne 6526 (US); 3 mi S of Tancitaro, on rocks in pedregal, alt. 1800

m, Leavenworth Jc Hoogdraal 1022 {¥).; Tancitaro, Uruapdn, alt. 2075 m,

Hinton et al. 15544 (US). Guerrero: Manchon, Distr. Mina, alt. 1200 m,

Hinton et al. 9490 (F, PH, US). Oaxaca: near Comialtepee, Liebmann 2469 (C).

Chiapas: Ghitabreyht 44O (US); \'oIwin Tacana Norte, alt. 2100 m, Maluda
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m)l (F, US); CeiTo del Boquoron, Purpus 72U (UC, US). State unknown:

Gnrrigues (MICH); environs de Teguitla, Ilahn in 1865-1866 [presumaMy

June 18661 (BR, C, US); Leihold 110 (B); Linckn 40 (BR); "Cordileiic du

Mexique," Linden in ISoS (B); Sartorius (B); Schnffner 52 (B).

GuATEMAi.v: El Quiche: Aguilar 779 (F); Santo Tomas, Chiehicastenangu,

alt. ca. 2400 ni, L. SchuUze Jena 936 (B); Nebaj, on roadside earth bank, alt.

oa. ISOO m, Proclor 24945 (US); ^'alley of Rio de las Violetas, N of Nebaj, on

erunibliiig ^shale bai>k, alt. 1750-1 SCO m, Proctor 25S70 (US). Huehuetenango:

Jacallenango, Sckr & Sder 3206 (B, US); Rio Pucal, alt. 1775 m, Standley

65843 (F); Riu Pueal, ea. 14 km S of Huehuetenango, moist bank, alt. ca.

1780 in, Standku 82300 (F), 82342 (F). Alta Verapaz: Tamachu, alt. 750 ni,

Johnmn 985 (US). Baja Verapaz : Santa Rosa, Cook 242 (US); near Santa Ro.sa,

alt. 1600 m, von Tiirckheim 11 2177 (C, US). San Marcos: Above Finea El

Porvenir, south-fachig slopes of Volcdn Tajumulco, alt. 1300-1500 m, Sieycr-

mavl: 37956 (F). Quezaltenango : Rio Naranjo, Coatepeque, Solas 360 (US);

\olcan Santa Maiia, base of \olcano, March 21, l<Ki6, Leeds (PH), near San

Mareos, alt. 2000 m, Lehmann 1561 (B, US), Santa Maria de Jesus, alt. 1530

m, Slandhy 66812 (F), near Santa Maria [de Jesus], Kellerman 5570 (US),

alt. 1500-1800 m, Maxon ct Hay 3596 (US), along Rio Saniald, alt. 1500-1050

m, Standley 84768 (F), canj'on, on open, moist banks, alt. 1500 m, L. 0.

Williams 14316 (F, US), on rocks, along dry, forested sides of volcano 1 mi

behnv Santa Maria de Jesus, alt. 1530 m, Stajermark 34373 (F), Finca Pirineos,

lower south-facing .slopes, between Santa Maria de Jcsfls and Calahuache, alt.

1300-1500 in, Stcyermark 33184 (F), between Santa :\Iaria de Jesus, Los

Mojada.s, and the summit of the volcano, on rocks in forest, alt. 1500-3000 m,

Steyennark 33955 (F). El Progreso: hills between Finca Piamonte and slopes

SE of Finca Piamonte, alt. 2400-2500 m, Stcyermark 43403 (F). Zacapa:

Upper slopes of the Sierra de Las Minas, on rocks, alt. 2100-2400 m, Stcyer-

mark 42440 (F, US). Chlquimula: Shaded rocks around lake margin, VolcAn

Ipala, near Amatillo, alt. 900 1510 m, Stcyermark 30472 (F). Jalapa: Laguna

de Ayarza, alt. 2400 in, Hcyde ct Lux 4097 (B, E, PH, UC, US); vicinity of

Jalapa, damp thicket, alt. ca. 1360 m, Standley 76483 (F). Guatemala: Volcdn

Pacaya, in woods, Brenckle 4^ (US), above Las Calderas, alt.

Standley 5S354 (F); Guatemala, alt. 1500 m, Donncll Smith 2428 (B, PH, US);

"Barrancas y lugares secos y aridos cerca de Guatemala," alt. 1400 m. Tonduz

764 (US). Sacatepequez : Alotenango, Barranca Honda, alt. 1260 m, Dannell

Smith 2715 (US). Chimaltenango : Bananera, Lewis (US); near Rio Pixcayo,

between Chimaltenango and San Martin Jilotepeque, alt. 16.)0-1800 m,

Standley 6447I (F). Solola: Volcdn Atitlan, Kellerman 5889 (US), S slope,

Finca Mocd, Cafetales, on lug in sun, alt. 1200 m. Hatch A- Wilson 356 (US).

unknown: "Sa. Maria—Costa grande," alt. 1950 m, BernouUi & Cario

**wiwi.xk.io. ixiuuuvtt. .H.....IJ wx ^a, a..oi/v.x^x./.« »..J lutibucA, alt. 15()0-

1600 m, Standley 25557 (F). Francisco MorazSn : La Montafiita, in oak-pine

1800

S57 (B); Hcydc 462 (US); March 1, 1859, Skinner (B).
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7324 (US); above El Sauce, road to Santa Ana, alt. loOO m. Standky 2477ff

(F); lower slopes of Cerro de Uyuca, alt. 1530-1600 m, Slandleij (ft Molina R.

4244 (F); between Peiia Blanca and Lo de Ponce, common in pine—Liquidam-

bar forests on rocks, alt. 1600 m, ^\^ilUams & Molina R. 171S2 (F, US).

El Salvador: Santa Ana: E side of Cerro del Aguila, on shady roadbank in

forest, alt. 1650 m, Tucker 1277 (US). San Salvador: Volcan de San Salvador,

alt. 600 700 m, Nov. 20-26, 1911, Hitchcock (US), open bank, lim of crater,

alt. 1000-1800 ra, Standky 22942 (US), 22948 (US), western slopes above

Finca Florencia, alt. 1680-1890 m, Carlson 424 (F).

Nicaragua: Matagalpa: Between Disparate de Potter and Aranjucz,

Cordillera Central, alt. 1300 m, L. 0. Willianu d al. 23713 (F). Jinotega:

Jinotega, Howard 75, 76, 80, 107 (US); along trail between Jinotega and Las

Mesitas, W of .Jinotega, alt. 1100-1400 m, Standky 9776 (F).

Costa Rica: Alajuela: Zarcero, on nearly open road cut, alt. 1700 ni, A.

Smith 48/13Sa (US). Heredia: Carrizal, N of Heredia, on decomposing rock,

alt. 1400 m, Chrysler 4882 (:MICH, UC). San Jose: San Jose, alt. 1135 m,

Aljaro 8069 (B, US); slope of mountain S of Escasu and W of San Jose, alt.

ca. 1200 m, Chrysler 548O (UC); Cerro de Piedra Blanca, above Escasii, on

exposed rock?, Standky 32588 (US); between San Pedro de Monies de Oca

and Curridabat, alt. ca. 1200 m, Standky 32846 (US); 3 mi. S of Sta. Maria,

S'ork 1810 (MICH). Cartago: Cartago, Werckk371 (US); vicinity of Cartago,

alt. ca. 1450 m, Biolky 84 (US), rocky border of stream, alt. 1.500 m, Maxon 36

(US); N of Cartago, on stone fence, Stork 302 (US), on roadside bank, Stork

1032 (MICH). Province unknown: Uruca, Biolky [Pittier 017] (BR), at the

edge of Rfo \irilla, near San Jose, alt. 1100 m, Pittier 361 (BR), rocky pastures,

Tondiiz [Pittier 7220] (B, BR, US); Carpintcra, alt. 1500 m. Erode S: Brade

166 (B); Cerros de La Carpintera (Tres Rios), Quiros C. 770 (F); near Ala-

juelita, Tonduz [Pittier 8808] (BR); Arrabal, alt. 1400 m, forres R. 33 (US);

Tablazo, alt. 1750 m, Brade 156 [Ros. Fil. Cosiaric. Exs. 236] (B, UC, US);

near San Isidro, Maxon 8602 (US); region of Zarcero, A. Smith H129 (F); talus

of a pasture at the edge of Rio Torres near San Francisco de Guadalupe,

Tonduz [Pittier 7242] (BR); without locality, Nov. 1886, Cooper (US).

Panama: Chiriqui: Vicinity of El Boquete, alt. 1000-1500 m, Cornnuin 102',

(US), 1389 (US), Llanos Francia, alt. 990 m, St^n et al. 1216 (US), vicinity of

Casita Alta, alt. ca. 1500 2000 m, Woodson et al. 979 (US); Valley of the Ri'o

Caldera, from El Boquete to the Cordillera, alt. 1400-1600 m, Killip 5023

(B, US).

Cultivated specimens: Ilort. Berol. (B); Hort. Lips. (B, BR, US); Hort.

Loddiges (B); Hort. Bot. Petropol. (B, US).
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lb. MiLDELLA ixTRAMARGiNALis vur. scrratifolia (Hooker &
Baker) Hall & Lellinger; comb. nov. .^

PlerisfuUax Mart. & Gal. Mem. Acad. Brux. 15: 53, L I4J. 2, 1842. Type:

Galmiii 6^67 (BR, 2 sheets, .Morton photo 5134).

Cheilanthes intramarginalis var. "grosse serrala'^ Hooker, 2rid Cent. Ferns

i. 72, 1861. The invalid varietal phrase name was perhaps inspired by
Mettenius (1858, p. 94).

Pellaea intramarginalis vai-. P serratifolia Hooker & Baker, Syn. Fil. 149.

1867. A renaming of Cheilanthes intramarginalis var. '^grosse serrata,^'

Central band of the rhizome scalet> sclerotic and black/ 0.75-

0.90 the Midth of the scale, the margins narrow, thin, aiid pale

brown. Fronds (8)11-32(41) cm long, the stipes 1-2(2.8) times
longer than the rhachises. Weakly bicolorous or concolorous
rhizome-tj'pe scales present mostly near the stipe bases. Blades
(3.5)6,5-19(21) cm long, usually 1.3-3 times longer than wide.
Pinnae (1)2-4(5) pairs. Adnate segments (2)4-8(9) pairs. Blade
margins serrate, subserrate, or occasionally merely crenulate,
particularl}' in young fronds. Indusium margins irregularly ciliate,

sometimes becoming crose in age. Spores brown.
''^

Lectotype: Galeotti 6467 (BR). In proposing the variety,

Hooker and Baker cite Pteris fallax Alart. & Gal. and t. 12. of

Hooker's Second Century of Ferns. Since we cannot determine

what specimen Hooker's plate illustrates, it seems logical to

chof)se the type of Pteris fallax as lectotype.

Range and habitat: From northeastern and central Mexico
to Guatemala at altitudes of (900)1350 2400(2700) m. Generally

epipetric (sometimes terrestrial) in moist to rather dry sites.

Additional specimexs examined:

Mexico: Nuevo Leon; Chipuiqui, Verrado Creek, LacAs 158 (F); shaded,

grassy slopes of the Sierra ]\Iadre near Monterrey, Pringle 1986 (B, BR, E, F,

PH, MICH, VC, US); La Trinidad, common on moist arroyo banks in' pine-
oak forest. Muller 2856 (TTCI- "Aliinmr " PaV.I;ll,^ HF! ,^f r:aUQr.Q r5^V» tir^nrl.

800 1900

10008
vicinity of Marmulejo, Barlkll 10021 (MICH, US); Santa Rita Ranch, wide-
spread un mountainside, alt. loOO m, Runi/on 981 (US); 6 km S of Huisachal,

limestone cliffs and slopes, alt. 19.")0 m, Stanford, Lauber <fc Taylor 2071 (US).

Jalisco: Sierra del Halo, abundaut on rocks, alt. 2000 m, McVaug^ 16256
(US). Hidalgo: Municipio of Jacala, alt. l.'.OO m, Chase 7371 (F, JVilCH),
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Jacala, 'Kenoyer 585 (F); Durango, Fisher 37114 (US); E of Acaxochitlun,

KnoblocH '681 (US); barranca below Trinidad Iron Works, alt. 1620 ni, Prinqle

tSeoT (B, CU, F, US); Vclasco, Sanchez M. HI (US). Veracruz: L:is Vigas,

Perote, on old lava rock in pine woods Balls 4744, B4744 (E, UC, US); ''bei

Jalapa," March 1849, von Chn'smar (B); ''rochers de Zalappa," Gahoili 6389

(BR) [other sheets bearing this number are var. fnlraniarginalis]; near Orizaba,

Lemmon & Lemmon 334 (UC); **baranca de Zacuapan/' Lkbmann S466, also

probably ^468 (C); Huatusco, alt. 1350 m, Liebmann (O). Puebla: Hacienda
Alamos, vicinity of Puebla, alt. 2200 m, Arf^hie 121 (US), alt. 2160 m, Arshie

1910 (PH, US); ^'barrancas pres d'Hacicnda Alamos, route de Veracruz/'

vicinity of Puebla, alt. 2170 m, Arsene 1227^ 2005 (US); Boca del Monte,

vicinity of Puebla, alt. 2300 m, Arshie 2182 (US); Pelouse, near Mayor-
azgo, Rio San Francisco, vicinity of Puebla, alt. 2130 m, Arsene 9972 (US);

AJanzanithi, vicinity of Puebla, alt. 22o0 m, Arsene 1632 (MICH, US), 9989

(US), s,n. [Ros. Fil. Mex. Exs. 23], Dec. 27, 1909 (B, S, US); Puebla, near

Chinantla, alt. 2100 m, Liebmann 2467 (B, US); Puebla, Port de Mexico,

Nicolas 5095 (UC); Cerro del Oavilan, alt. 2100-2400 m, Purpus 4036 (UC).

Tlaxcala: ca. o mi. E of Panzacola on the western slope of [Cerro] La Ahilinclu^,

Sohfw 646 (US). Morelos: E] Parque, Orcuft 4232 (US). Mexico: Amecamoca,

alt. 2430 m, Fisher (F). Distr. Fed. : Pedregal de Contreras y Aju^co, Lyon net

^H (US); Sierra de Ajusco, alt. 2700 m, Pringle 15019 (F, MICH, US), s.n.,

Nov. 20, 1902 (US). Michoacan: Rincon, Morelia, Oct. 1909, Arsene (F, US).

Guerrero: Taxco, Kenoyer A17 (MICH). Oaxaca: Manzanar, E of Oaxaea,
>L5'V

on road through San Augusffn toward Xatividad, alt. 22G.') m, Carlson l-'>Si

(US). Chiapas: o km WNW of Ciudad de Las Casas (San Cristobal), all. 2100

m, Liltle A Sharp D8GS (US); Salto dc .^gua, Purpus 1581 (UC, US); without

definite locality, Ghiesbreght 239 (F); ibid., s.n. (B). State unknown: "ini

Magdalenenthal," L. Hahn in 1800 (B); Santa Kosa, San Jos(^ del Oro, July

1S27, Karwuiski (B); Galipdn, Liebmann 2^62 (C); Hohcnarker 296 (B);

Schnffner (B); Schmilz (B); Stokes in 18:il (E).

L

Guatkmala: El Quiche: Santo Tomas, near Cliichicastenango, ^larch 17,

1936, Lted^ (PII, US); Valley of Rio de las \'ioleta8, N of Nebaj, .>n crumbling

shale bank, alt. 1740 1800 ni, Proctor 25367 (US). Huehuetenango : Ravine

near ruins of Zacalt^u, near Huehuetenango, alt. ISOO ni, /.. 0. Kiltiams el al.

22427 (F); along road 13 km W of Huehuetenango, near Puente de Xinaxo,

alt. ca. ISOO m, Standley 81580 (F); 'Xos Pinitos," just SE of Iluehuetenangr),

alt. 2000 m, Sieyermnrk 48200 (F, US); near crossing of Rio San Juan Ixtdn, E

of San Rafael Pet/al, alt. ca. 1730 m, Siandley 83031 (F). Quezaltenango

:

Cerro La Pedi'era, S of Quezaltenango, alt. ca. 2400 ni, Siandley 65560 (F,

US), dry, -rocky hillside, Standley 65552 (F), on rocks, Siandley 66492 (F);

Bern

1800

slopes of Voh^dn de Agua, N of Santa Maria de Jesus, moist bank, alt. 1800
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2100 m, Slandley 59458 (F). Chimaltenango : Chichavac, dry banks along

roads and above atreanis, alt. 2400-2700 m, Skidch 317 (US); Barranca de

T.a Sierra, SE of Patziim, alt. ca. 2100 m, SlancUey 616U (F).

2. Mildclhi leonardii (Maxon) Hall & Lellinger, comb. nov.

Cheilanlhes leonardu ^Slixxon, J- Wash. Acad. Sci. 14: S7. 1924,

Rliizomes multicipital, the shorter branches ascending, the

longer ones short-creeping, to ca. 3 cm long and 3 mm thick,

scaly, the scales bicolorous, the central band broad, sclerotic, and

black, the margins extremely narrow, thin, and pale brown.

Fronds (9)15-32 cm long, the stipes 2-3.5(4) times longer than the

rhachises. Stipes and rhachiscs thin and wiry, shallowly grooved

on the adaxial side, reddish brown becoming brown in age, the

short, cylindrical, unicellular hairs few or absent on the stipe,

abundant particularly on the shoulders of the rhachis groove, the

weakly bicolorous scales present only near the stipe bases. Blades

broadly lanceolate to pentagonal or triangular in outline, (2.5)4.5-

9 cm long, (0.8)1.1-2.5(2.7) times longer than wide, the pinnae few

and somewhat irregular in length. Lower, sessile pinnae 1-3 pairs,

pinnatifid or pinnate, inequilaterally triangular, strongly basi-

scopic, the segments adnate, few, the hiferior ones usually out-

numbering and up to 3 times longer than the superior ones; upper,

adnate segments 1-6 pairs, simple, long, linear, ascending, the

terminal one (2)3-6.5 cm long. Segmcnit and pinna margins sub-

seri'ate (in some young fronds) to decidedly serrate. Indusium
margins entire, not ciliate. Spores grayish pale brown.

Type: Rocky banks of ravine, vicinity of Furcy, Haiti, alt. ca.

1300 m, June 5, 1920, Leonard 4552 (US, isotype C).

Range and habitat: Confined to the Massif de la Sclle, in the

vicinity of Furcy, alt. 1300-1700 m, on dry to moist n^cky or

mossy banks. ^Most of the collections are from an area of basaltic

rocks.

Mildella leonardii is distinct in the long, narrow terminal

.segments of the blades and in its long, nearly filiform stipes. Its

rhizomes seem to be longer and to branch more freely than those

of other species in the genus, but this character is difficult to assess

from herbarium specimens. The species is named in honor of Mr.

E. C. Leonard, a specialist on the flora of Hispaniola, who was for

many years a curator in the herbarium oi the U. S. National

Museum.
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Additional specimens examined:

Hispanioi,a: Haiti: Massif de la Sello, between Morrie Tranchant and

Murue Biouet, Petiouville, Furcy, alt. 1450-1550 m, Ekman HIW4 (S, US);

Moiiie Tranchant, alt. 1600 m, Ekman H10023 (S); flancs du Morne Tran-

chant, alt. 1600-1700 m, Picanla 738 (B); Morne do Weyan, vieinity nf Furcy,

alt. ca. 1300 in, Leonard 4483 (UC, US), 44f^8 (US); Crete-a-Piquants, Morne

Greguiie, alt. 1100 m, Ekman H7396 (S).

3. :Mildella nitidula (Wallich ex Hooker) Hall & Lelliiiger, comb.

nov.

Pteris nitidula Wallich, Num. List. no. 89. 1828, nomm nudum.

AUosorus nitidulus Presl, Tent. Pterid. 152. 1836, nomen nudum.

Cheilanlhes nitidula Wallich ex Hooker, Sp. Fil. 2: 112. 1852.

Pellaea nitidula (Wallich e.x Hooker) Baker in Hooker & Baker, Syn. Fil.

149. 1867.

Rhizomes multicipital, the shorter branches ascending, the

longer ones creeping, to ca. 6 cm long and 5 mm thick, scaly, the

scales bicolorous, the central band broad, sclerotic, and castaneous

to dark brown, the margins extremely narrow, thin, and pale

brown. Fronds (4)0-14(18) cm long, the stipes (1.3)1.0-3 tnnes

longer than the rhachises hi young plants, 1-1 .8 tmies longer in

older, larger ones. Stipes more or less terete, the rhachises flattened

or slightlv grooved on the adaxial face, both dark brown becoming

atropurpureous in age, the unicellular hairs few, scattered, not

confined to the adaxial face, the stipe base scales weaklv bi-

colorous, the distal ones scattered and few, concolorous, lax, hair-

like. Blade outline variable (lanceolate-ovate ui young _fronds,

lanceolate to linear-lanceolate in larger, older ones), (3)3.o-0.o(9)

cm lonf'- ('m ^>-2 8r3^ times longer than wide. Lower, sessile or
g, (1)1.2-2.8(3) times longer than wide. Lower, sessile or

subsessile pinnae (2)3-4(5) pairs, ovate-triangular, piunatifid

or pinnate, onlv the lowest ixiir strongly inequilateral with the

basal inferior 'pinnules sometimes pinna tifid; upper, adnate

segments (3)4-5(6) pairs, simple, mostly linear and acute, as-

cendhig, diminishing to a terminal segment 2-10 mm long.

Segment and pinna margins essentially entire. Indusium margins

sparingly ciliate, somewhat irregular or erosc. Spores pale brown

to dark brown.

Lectotypk: Wallich (K-Herb. Hook., photo by Weatlierby

rS; isolectotype B, xMorton photos 102(>7 and 10272). According

to Dr. Jarrett (in litt.), Hooker did not annotate the specimen in

the Wallich Herbarium. Neither Dr. Jarrett nor we have been able

to match t. 912 in Hooker's Icnnes PlaiUarum \\ith any of the
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syiitypes. Although it is not certain that the Walhch specimens in

the Hooker Herbarium are Wallich Cat. no. 89, it is likely that

they are, for Dr, Jarrett reports that ^^they match quite well no.
-It

89 in the Wallich herbarium." In addition, both this number and

the details of entry no. 89 in Wallich's Numerical List, ''Cheil-

anthes nicidula RB [R. Brinkworth, a collector for Wallich]

Kamoon [Kamaoun]/' are cited with Hooker's (1852, p. 113)

description. The second syntype is '^Simla, on rocks," Thomson

(K), which Dr. Jarrett (in litt.) believes may be a wrong locality

or only a very general one, since Thomson himself wrote additional

localities on the sheet. ^lost of the Thomson specimens are from

Kashmir, and no single specimen can be ascribed to Simla. The
third syntype is 'Tundkester, N. India/' Edgeivorth (K).

Range and habitat: Highlands of Nepal and along the south

Himalayan slopes of northwestern India and eastern West
Pakistan.

The morphological differences between this species and its close

relative, M. henryij are often subtle. In addition to the characters

included in the key, which seem to be the most useful ones, M.
niiidula generally has longer laminae in relation to the stipes, a

more regularly ciliate hidusium with shorter cilia, and blunter

segments than M. hcnnji. Christ (1899, p. 7) noted the ochraceous

undersides of the fronds of .V. henryi versus the pale undersides

of M
, nitidula, a character useful for fully matui^^ sp(^cimens that

are not discolored with dirt or by improper dryhig.

Additional spechiens examined:

In'dia: Jammu Kashmir: alt. 1000-1100 m, Thomson (B, Morton photos

10269 and 10273); Baltal, Thomson (K); Na^mon, Chenab \'Hlley, Thomson
(K); Barumgulla, Chittapaii Valley, Poon<;h, alt. ISOO m, Levinge (E).

Punjab: Kangra, alt. 2100-2400 m, Duthie 23379 (UC). Himachal Pradesh:
Chambra [Chumba?], alt. 1800-2100 m, Sept. 1897, Marten (E), alt. 1800 in,

Oct. 1^89, MacDondl (E); Chainba Distr., Kalel to Tissa, alt. 1800 m, Slncart

& Stewart m/^6 (PH, US). Uttar Pradesh: Trhri Garhwal Distr., Goiigotri,

aP. 1200-:^000 m, Dudgaon & Kinoyer 16 (PH); Tehri Garhwal, Dathie ill

100

.000

R. C. Wroughlon, Briti.sh Mu.seuin (US); Jaunsar, near Konain, alt. 2100-
2400 in, ./. F. D\uthk] 12!)56 (B, Morton photo 10270).
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West Pakistan: Swat: between Maina and Ham Mountain, alt. 1500 m,

Rodin 6478 (US). Peshawar: Hazara [Distr.], Jabori, Aug. 28, 1S'J9, Dtilhk

(UC); Ilazara Distr., Abbottabad, Stewart 13686 (US), hill SE of town,

Burtl 488 (E); Changla Gali, Murree Hills, alt. 2400 m, Stnmrt d- Stewart

4061 (US), Stewart 23483 (US). Kashmir(?): Ravi ^'allcy, "NW Himalaya,"

alt. 1800 m, MacDonell in 1882 (US).

Nepal: .Jumla, alt. 2250 m, Polunin, Sykes it Williams 921 (E).

4. MiLDELLA henryi (Chri^st) Hall &. J.elUnger, comb. nov.

Pellaea henryi Christ, Bull. Ileib. Buiss. 7: 7. 1899.

Rhizomes multicipital, the branches ascending or creeping,

to ca. 3 cm long and 5 mm thick, scaly, the scales bicolorous, the

central band broad, sclerotic, very dark brown, the margins
narrow, thin, and pale brown. Fronds (6)11-21(32) cm long, the

stipes (1.2)2-3.5(4) times longer than the rhachises. Stipes more
or less terete, the rhachises flattened or slightly grooved on the

adaxial side, both dark brown becoming atropurpureous in age,

the unicellular hairs manj- (particularly on the rhachises), closely

set, not confined to the adaxial face; stipe-base scales weakly

bicolorous, the distal ones few, scattered, concolorous. Blades

triangular, ovate-lanceolate to linear-lanceolate, (2.5)4-8(12) cm
long, (1.33)1. 5-2. ()7(3.9) times longer than wide. Lower, sessile

or subsessile pinnae (2)3-5 pairs, triangular to ovate-triangular,

the lowest 1 or 2 pairs always pinnate, the remainder merely

pinnatifid, the lowest 2 or 3 pairs strongly inequilateral; upper,

adnate segments (4)5-6(8) pairs, simple, mostly linear and acute

or obtuse, ascending, diminishing to a terminal segment 2-5 mm
long. Segment and pinna margins essentially entire. Indusium
margins sparingly ciliate, somewhat irregular or erose. Spores

pale brown to dark brown.

Type: :\Iengtze Hills, Yunnan, China, alt. 5000 ft, Henry 11832

(P, not seen; isotype K).

Range and habitat: Highlands of southeastern China and the

mountains of Taiwan. No habitat data are available.

Occasional specimens of 3/. henryi from Taiwan and coastal

China {Bartleit 6286, Dunn 3917) with distant pinnae and linear-

lanceolate blades mav be mistaken for M. nitidula, particularly

if their veins are not strongly superficial and striate, their pinnae

are thin, and their segments are acute. The terminal segments of

the fronds never exceed 5 mm, while those of 3/. nitubda may

reach 10 mm. The species is named for Augustine Henry (1857-
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1030); Mti Irish medical and customs officer turned botanist and

dcndrologist, who is celebrated for his collections of Chinese

plants made during the period from ISSO to 1900.

Additioxal specimens examined:

Citixa: Sikang: Kangting Di.strict, H. Smith 13369 (C). Yunnan: Henry

1^532 (P, photo by Weatherby US); Yuimanfu, Duclovx 561 (US); Forrest

^696 (E); Shih Peng, alt. 1200 m, Henry 13^23 (P, photo by Weatherby US);

Tong Tchouan, Maire 6503 (MICH), 6576 (B, Morton photo 10276); Ma-kong,

Oct. 1913, Maire (C, Gil); P'ing-pien Hsirti, Tsai 61462 (C). Sze-ch'uan:

Smith 1717, 2320 (S-PA); *Mn monte Mo-mi-san prope Teen-to-sen," Sept.,

1899, Scallan (B, Morton photo 10275). Kweichow: Gan Chouen, Cavalerie

{Ros. Fil. Chin. Exs. 53] (B, Morton photos i0266 and 10271, C, E, UC, US),

Cavalerie I84I (C, UC), Michel IO46 (E); District of Tsin-gay, Kao-tchay,

Laborde & Bodinier 2085 (E). Kwangsi: Ching 6659 (UC, US). Kwangtung:
'4n rocks, :\I 28," without collector (MICH). Fukien: Ye Shap To, alt. 600

m, Dunn 3917 {MlCll).

Taiwan: Western slope of Niitakayama, between Rakrak and Taikwan,

alt. 1950-2160 m, Bartkit 62S6 (MICH, UC, US); Lu shan, Nantou Hsien,

A, M, E ans 130 (Herb. Evans).

o. MiLDELLA straminea (Ching) Hall & Lellinger^ comb. nov.

Pellaea straminea Ching, Bull. Fan Mem. Inst. Biol. 2(10): 20:j, pL 17. 1931.

Rhiz(mies multicipital, tufted, retaining old stipe bases, the

branches shf)rt, erect or ascending, to ca. 2 cm long and 2.5 mm
thick, scah', the scales weakly bicolorous, the central band brown
or castaneous, shading into broad, pale brown margins. Fronds
6-12 cm long, the stipes 1.8-2.1(3) times longer than the rhachises.

Stipes (at least near their apices) and rhachises deeply grooved on
the adaxial side, stramineous, the one- to many-celled, usually
bicellular, hairs lax, particularly abundant 011 the rhachises,

scattered on the adaxial face, the short, hairs many, the long ones
fewer; scales of the stipe bases abundant, essentially concolorous,
castaneous, those of the blades narrower, more lax, stramineous.
Blades lanceolate, 4-7 cm long, 1.6-2.3 times longer than wide.

Lower, subsessile pirmae 3-5 pairs, ovate-triangular, pinnatitid,

inequilateral, with the inferior segments somewhat longer in the

basal pinna pair; next or 1 pairs of subsessile pinnae with
either a single inferior or single superior basal lobe; upper, fully

g.adnate segments 3-5 pairs, simple, linear to triangular, asccndin
diminishing to a terminal segment 6-9 mm long. Segment and
pinna margins entire. Indusium margins entire. Spores pale

brown.
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Type: **Kyichu Valley 15 miles east of Lhasa/' Aug. 1904,

Walton 000

Waddell

not designate a type; however, he did write ^'type'' on the Walton
specimen but not on the Waddell one.

Range and habitat: Known to us only from the type collec-

tions; no habitat data available.

This is the only eastern hemisj^liere species of Mildella with

entire indusium margnis.

6. Mildella paupercula (Christ) Hall &: Lellinger, comb. nov.

Pteris paupcroifa Christ, Bull. Acad. IiKst. Googr. Bot., Mans 16: 131. 1906.

Pellara pavperajla (Christ) Ching, Bull. Fan Mom. Inst. Biol. 2(10): 203.

1<)31.

Rhizomes miilticipital, somewhat tufted, retaining old stipe

bases, the branches ascending, up to ca. 2 cm long and 3 mm
thick, scaly, the scales linear-triangular, sharply bicolorous, the

central band dark brown, the margins pale brown. Fronds 15-2o

cm long, (0.0)1-2 times longer than the rhachises. Stipes and
rhachises nearly terete to deeply grooved on the adaxial side,

stramineous, the one- to many-celled hairs lax, mostly on the

rhachises, not confined to the adaxial face, the short hairs many,,

the long ones fewer; scales abundant on the stipes and rhachi.-^es,

concok)n)Us, reddish brown, lax. Blades more or less lanceolate,

8-15 cm long, 1.4-2.5 times longer than wide. Lower, subsessile

pinnae 3-4(G) pairs, pinnate, with the segments adnate, broad,

and tapering when young, linear at maturity; upi)er, adnate

segments 1-3 pairs, ascending, diminishing to an unlobed terminal

segment (2)3-4.2(5.5) cm long. Segment and pinna margins

entire, Indusium margins sparingly short-ciliate and somewhit
erose. Spores pale brown or yellowish pale brown.

Type: Tung Valley, western Szc-ch'uan [see Christ, 1906, p.

97], July 1903 or 1904 [the 1904 date is on the field label, the

earlier date on the printed label of the isotype at K], E. H. Wilson

5275 (P-Herb. Christ, not seen; isotype K).

Range and habitat: Sze-ch'uan and Sikang Provinces of

western China. In rocky places, according to the specimen data.

Fertile, fully mature specimens of M. paupercula (Wilson 5275)

are similar to those of M . sviUhii in their extremely narrow and
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linear pinnae and segments, whereas juvenile and 3^oung fronds of

M. paiipercula {Smith 10254) ^^e broader. Such fronds closely

resemble small fronds of Pteris.

Additional specimens examined:

China: Sikang: Kangtiiig (Tachienlu), in rocky places between Lutirig-

chiao and Haulinpiii, alt. ca. loOO m, H, Smith 10254 (NY, S-PA).

7. MiLDELLA smithii (C. Chr.) Hall & Lellinger, comb. nov.

Pellaca smilhii C. Chr., Arta Horti Gotob. 1 : 84, L XVIIIa-c. 1924.

Rhizomes multicipital, the branches short, ascending, up to ca.

2 cm long and 4 mm thick, scaly, the scales sharply bicolorous, the

central band dark brown, the rather broad margins pale browri;

becoming erose in age. Fronds 6.5-18 cm long, the stipes 1.5-3.2

times longer than the rhachises. Stipes and rhachises terete,

flattened or slightly grooved on the adaxial side, stramineous, the

one- to many-celled hairs lax, scattered on the adaxial face of the

stipes and rhachises, the short ones many, the long ones fewer;

scales abundant, particukirl}' on the stipe bases, concolorous, pale

reddish brown, linear-triangular with long filiform tips. Blades
lanceolate, (2)3-12 cm long, (1.4)2-2.67 times longer than wide.

Lower, sessile pirmae 2 pairs (in small specimens) to 6 (in large

ones), broadly ovate-triangular, pinnatifid or pinnate, inequi-

lateral, with the segments linear, adnate, usually ascending;

upper, adnate segments 3-5 pairs, simple, linear, diminishing to a

terminal segment 7-17 mm long. Segment and pinna margins
shallowly crenate to subentire. Indusium margins long-ciliate.

Spores very pale brown.

Type: Sze-ch'uan, Hsu-ting, China, on sunny rocks, alt. ca.

2200 m, /7. Smith 4799 (C, Morton photo 5585, fragment US).

Range and habitat; Western China in the provinces of Sze-

ch'uan, Yunnan, and presumably Sikang.

Christensen (1924, p. 84) compared this species with Pellaea

brachyplera Baker, a Californian species it superficially resembles.

Among the species of Mildella, its closest relatives are M. paiiper-

cula and M, straminea.

Additional specimens examined:

China: Yunnan: llung-nmu-ku, ou the Yangtze River N of Likiang, Feng

i572 (Gil); Shi-koo, on the Yangtze River N uf Likiang, Fmg A19 (OH);

mountains NE of the Yangtze Bend, Forrest 10463 (UC).
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S. MiLDELLA mairei (Brause) Hull & Lelliugerj comb, nov.

Pellaea wia?m Brause, Hodwigia 54: 201, i. IVc. 1914.

Rhizomes presumablj' multicipital with ascending or creeping
branches (only seen in small juvenile specimens), scaly, the s

sharply bicolorous, the central band broad, sclerotic, dark brown
to black, the margins narrow, thin, reddish pale brown. Fronds
(4)11-15 cm long, the stipes about equaling the rhachises in young
plants, 2-3 times longer in older, larger ones. Stipes more or less

terete; rhachises flattened on the adaxial face; both atropur-

pureous, the unicellular hairs many; scales of the stipe bases

weakly bicolorous, those above the bases concolorous, many, lax,

persistent, attenuate from a slightly expanded base. Blade out-

line ovate-lanceolate in young fronds, long-ovate in older ones,

(2.5)3.5-10.5 cm long, (1)1.2-1.8(2.2) times longer than wide.

Lower, subsessile pinnae 4-6 pairs (1 or 2 pairs in juveniles), ovate

to almost triangular, inequilateral, pinnatifid or pinnate, with

linear segments, the inferior basal and the terminal segments

much the longest; upper, adnata segments 3 or 4 pairs, simple,

linear, acute, ascending, diminishing to a terminal segment 12-22

mm long. Segment and pinna margins crenulate or entire and

appearing somewhat crenulate because of the outwelled, inflated

indusia. Indusium margins irregularly short-ciliate. Spores pale

brown.

Type: Tong Tchouan, Yunnan, China, Nov. 1910, Mairc 6575

(B, Morton photos 10205, 10268, 10274).

Range and habitat: In the mountains of Yunnan and Kwang-

tung. Tu be expected in Kwangsi.

Additional specimen examined:

China: Kwangtung: Tsoong DIHD (UC, fragment US).
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Shorter Notes
r

ASPLEXIUM PLATYNEURON IN DeXTOX CoUXTY, TeXAS. In

1963, C. W. McMatt showed the authors some ferns and other

pUuits on the wall of an old hand-dug well on the site of tlie

defunct Hawk School located on his land. The school building
was moved about 1930 and the well abandoned. The well has

since gone dry, but seeping water along the vertical sandstoiie

wall has provided a favorable environment for the growth of

various ferns, mosses, and liverworts. The most prolific growth
has been at depths of eight to 12 feet below the surface, but a

few plants can be fouiid almost from the top to the bottom, which
is down about 25 feet.

On :\ray 16 and October 14, 1966, we collected specimens of

ferns from the well, these were identified as Woodsio ohtiim
(iSpreng.) Torrey, which is found in nearby Copper Canyon,
and Asplcnium plaiynruron (L.) Oakes repoi-ted by Correll'

to be found in Cooke, Fannin, and Parker counties, but not in

Denton County or other nearby counties.

The well is located approximately 7.5 miles south of the Den-
ton County courthouse and approximately 8.0 miles northwest
of Lewisville, Texas. The well is 114 feet southeast of U. S. Coast
and Geodetic Survey bench mai-k U946.—David L. Smith and
Archibald W. Roach, ^'orth Texas State Univer^ify, Dento^i,

Texas 76203.

^Corrcl], Donovnti S. Ferns and Fern Allies of Texan. Texas Eesearch
Foundation. Renncr, Texas. 195G.
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Light and the Germination of Marhilea quadri folia

Sporocarps.—Germination of the sporocarp of the water fern

Marsilea involves absorption of water by the gelatinous soro-

l^hore, which swells considerably and soon protrudes from the

isporocarp as a sorus-bearing ring.

While conducting some experiments on the effect of heat on

Marsilea spore viability/ we were surprised to observe a light

effect in M. quadn'folia L, that was absent in M. aegijptica from

India, M. broimii from Australia, M. minuta from India, M.

rajasthanetisis from India, and M. vestita from North America.

Ripe sporocarps of these Marsilea species were collected from

plants growing at the botanic garden of Government College,

Ajnicr, India in 1964 and were stored dried in paper envelopes.

For the present work sporocarps of these Marsilea species were

kept at 60°C. For one week, beginning at 8 am and continuing at

regular 12-hour intervals, we scratched one sporocarp of each

species to facilitate water entry and placed the sporocarps in

distilled water in the laboratory. In most species the sporocarps

germinated irrespective of the time they were placed in the water,

but in M. quadrifolia none of the sporocarps scarified and placed

in water at 8 am extruded sorophores, whereas all of those pre-

pared at 8 PM did.

In order to confirm the exceptional behavior of M. quadrifolia,

we attempted to germinate many sporocarps of this species in

direct sunlight, in the laboratory under artificial light, and in

complete darkness. The resjlts confirmed the earlier observations

that in this species t'lo sporocarps extruded the sorophore only

in complete darkness. The percentage of embryos formed differed

considerably in these species of .Uarsilea relative to the time for

which sporocarps were heated at GO°C. In M. quadrifolia, 19% of

the megaspores formed embryos in unheated sporocarps, the

mcgaspore viability sh<nving a gradual decline thereafter in pro-

portion to the length of time for which the sporocarps were heated.

We would appreciate receiving sporocarps of some more species

> Bhardwaja, T. N. and Subir Son. I}t66. Effect of temperature on t!ie

viability of sport^a of the water fern Marsilea. Sri. and Cult. 32: 4<-48.
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of Marsilea from different regions for similar studies. We also

would like to learn the results of germination experiments in

sunlight and in darkness made with sporocarps of local Marsilea

material by other interested workers. We wish to thank Dr. D. Al.

Britton, of Ontario Agricultural College, Guelph, Ontario, Canada,

who sent live plants of M, quadn'folia which were subsequently

grown at the botanic garden of Government College, Ajmer,

India.—T. N. Bhardwaja and A. ]\I. S. Mohammad, Department

of Botany, College of Science^ Mosul, Iraq,

PiLULARIA AMERICANA A. BrAUN NeW TO NEBRASKA. While

collecting around the shore of Hackherry Lake, 17 miles south

of Valentine, Cherry County, Nebraska, on August 14, 1966, I

found a small colony of the American Pilularia and proceeded

to make a search of the area for this inconspicuous plant.

Hackberry Lake is one of many lakes located in the large

sand-hill region of north-central Nebraska. It has a shore line

dominated by bulrushes, arrowheads, and cattails, and it is rich

in submerged and floating plants. Large areas have less than

two feet of water; the clean, sandy bottom is easily observed.

While wading in the lake I observed the species growing in

clear water up to 20 inches deep. The rhizomes were wide-creep-

ing and the setiform leaves, which were 1-4 cm long, were gen-

erally single and spaced 0.5 to 1 cm. apart. Of hundreds of

plants observed, not one had produced sporocarps.

A search of about one-half mile of shoreline revealed three

small, open areas dominated by a dense growth of Eltochari^

acicularis (L.) R. & S. and a few other sedges. These sites are

inundated in the spring but are exposed by midsiimmer. In such

places dense colonies of Pilularia, all with immature sporocari)s,

were found.

The American Pilularia has previously been known from Ore-

gon, California, Texas, Oklahoma, Kansas, Arkansas, and Geor-

gia. The Nebraska location extends the range of the species 330

miles northwest of the Kansas locality.—R. L, McGregor, Vni-

versity of Kansas, Laurence, Kansas 66044.
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A Crisped Bracken.—Crisped pinnae, with the margins

curled and ruffled, have been reported in several species of ferns,

and often have been the basis of new fonnae, Polystichiim acro-

stichoides (Michx.) Schott f. crispnm Clute readily comes to

mind as a common instance of crisped pinnae. Judging from a

survey of several regional floras, such a condition has not been

noted previously in Pteridium aqiiilinnm (L.) Kuhn var. lati-

liscuhim (Desv.) Underw.

While collecting in dry, rocky woods along a trail above the

Cuyahoga River in Gorge Metropolitan Park, Akron, Summit

County, Ohio, on August 10, 1966, I came across a single, sterile

frond of this species with crisped pinnae that was growing in a

small patch of ''normar' fronds. The crisped frond differed

from the '^normal'' ones only in its ruffled pinnae. The only as-

sociated pteridophyte was Botrycliium disscctnm Spreng., which

is rare at this station.

It seems best not to dignify this single specimen with "forma

crispum" or some other formal name. Its discovery is merely

recorded here as a matter of interest and curiosity.—Allisox W.

CusiCK, Department of Biological Sciences, Kent State Uni-
n

versity, Kent, Ohio 44240.

Notes and News

Dr. Alma G. Stokey.—It is with pleasure that the American

Fern Society pays tribute to Dr. Alma G. Stokey who, on June 17,

1967, celebrated her 90th birthday. Now an emeritus professor of

botany at :\Iount Holyoke College, she has been a member of

the American Fern Society for IS years and one of its five Honorary

Members since 1953. Dr. Stokey has maintained a life-long interest

in ferns, particularly in their gametophytes. Her pioneer work

among the numerous fern families has dealt with the development

and characteristics of the fern thallus as an aid to understanding

relationships and evolution. Scarcely a paper on these subjects

now fails to mention lier work. The American Fern Society e.xtends

congratulations to this able teacher and indefatigable investigator.
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Recent Fern Literature

Studies of the Sinuous Cloak-fern (Nottiolaena slntuata)

Complex, by Richard TI. Ilevly. J. Ariz. Acad. Sci. 3: 205-208,

fi<z. 1. 1965.—Since the time of Weatherbv's work in 1943,

Noiholaena shutaia has been regarded as consisting of three vari-

eties—var. sinuata, witli rather large, more or less lobed pinnae,

var. cocliiscnsiSy with small, entire pinnae, and var. intrgcrrima,

witli somewhat intermediate pinnae. Hevly has decided, on the

basis of extensive morphological and physiological studies, that

K, sinuata and .V. cochisrjisis represent distinct species and that

integerrima is a hybrid between them and consequently should

also b(^ treated as a species rather than as a variety of N . sinuata;

for this, presumably apomictic species, he proposes the name
N. iutegerrima. The restricted N. sinuata is divided into four

varieties, grouped in two subspecies—.Y. sinuata subsp. sinuata

(witli var. sinuata and vai'. rohiista Hevly, the type from Zitacu-

aro [not '*Zitacuroro", as Hevly has it] and subsp. madriensis

Hevly (with var. madriensis^ the type from Temescaltepec, Mex-

ico, and var. pruinosa (Fee) Fourn.). It would seem that

niadricnsis^^ may be a typographical error for the usual n\a-

drrnsis, the name referring presumably to the Sierra i\radre of

western Mexico. H is unfortunate that the Latin diaj^noses of

a

&

the novelties have several misspellings (or typographical errors).

None of the varieties of .V. sinuata occurs in the United States

except var. sinuata itself.—C.V.^I.

The Evoluttonarv Patti-rns of Living F'erns, by Warren IT.

AVagner, Jr., Mem. Torrey Bot. Club 21: 86-95. 19G4.—Wagner
has attempted to determine the primitiveness or specialized

nature of the characters of living ferns bv using correlations

within the group and with other classes of vascular plants. In

general, primitive characters can be expected to be correlated
r

with other primitive characters. He concludes that primitive

ferns were characterized by being terrestrial, with upright, sim-

ple stems, with a vascular and cork cambium, with midribbed

fronds which are circinate in vernation, wnth stipules and free

veins, with honiosporous, massive (many-celled) spt^rangia, these
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solitary or in simple sori, and witli trilete spores, whicli give rise

to massive gametophytes with large, sunken sex organs, and with

endoscopic, 1-leaved embryos. By these characters primitive

ferns were very like primitive cycads, in some ways more like

them than they are like the most specialized modern ferns. Very

little help has been obtained from paleobotany, because unques-

tionably true ferns are not known before the Carboniferous, by

wliich time several of the modern fern families, such as Gleiehen-

iaceae and Osmundaccae, were already well developed and hardly

different from their modern descendants.—C.V.M.

An Introduction to Embryophyta, vol. II. Pteridophvtes.

ed. 5., by N. S. Ptirihar, Central Book Depot, Allahabad, India,

1905. vi + 331 pp. $2.50 or IG/- s.—This book is, as the author

states in the reprinted preface to the first edition, "in large part a

compilation based upon literature and a large number of selected

references are appended to each chapter to support descriptions

and interpretations." Although primarily intended to cover the

graduate syllabus of most Indian universities, this volume is a

most concise, compact, up-to-date, and useful survey of the

morphology, anatomy, and embryology of the vascular crypto-

gams. Notes on ecology, cytology, and economic uses are also

included. Much of the work is of a brief, descriptive nature, but

controversial points of interpretation are discussed at sufficient

length. Due to the spare style, the principal value of the book to

most readers will be as a reference rather than a text. Except for

the Salviuiales, which are omitted, a chapter is devoted to each

of the orders of pteridophytes (Lycopodiales, Selaginellales

Eciuisetales, Ophioglossales, Osmuiidales, Filicalcs, and Marat-

tiales), with a special chapter for the Polypodiaceae and a ter-

minating chapter entitled "Resume and Discussion," which

weaves some of the morphological theories concerning more than

a single ortlcr into a summary of the data presented in the

|)revious chapters. Bibliographies, u[)datcd to 1904, are iucludei

with each chapter. A glossary, an index, and a fold-out tabic

comparing the characteristics of rei)rescntative genera of the

vari(nis ordtTs concludes the volume.—D. B. li.
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Pteridophytes of the MouNTAEsr Lake Area, Giles Co.,

Virginia: Biosystematic Studies, 1964-65, by W. 11, Wagner,

Jr. and Florence S. Wagner. Castanea 31: 121-140. 1966.—Of
tlie 75 pteridophytes known from Giles County, Virginia, over

one-fourth exhibit cytological peculiarities or deviate from the

normal sexual life cycle. Thirteen are apparently interspecific

hybrids, of which only three (Asplenium hradleyi^ A, pinnn-

tifidum, and Dryopteris campylaptera) ^ all of them tetraploids,

reproduce regularly from spores. Four others {Cheilanthcs ala-

hame^isis, PeUaea atropurpnrea, P. ylahellay and Aspleniuni

rcsiliens) are triploids or have other cytological irregularities.

And three of the most common (Athyrium asplenioides^ Asplen-

ium trichomanes^ and Pohjpadium virginiaymni) have undergone
complex cytogenetic differentiation, each of them having diploid,

triploid, and tetraploid races which are apparently morphologi-

cally indistinguishable,—C.V.M.

Ferns op^ Alabama and Fern Allies, bv Blanche E. Dcuu.
American Southern Publ. Co., Northport, Ala., 1964. xxiv + 232

pp. $7.50.—This book can best be described as an uneven com-
pedium of knowledge of pteridophj-tes known to occur in

Alabama. To its credit, it summarizes not only the information

usual to state fern floras, but also much recent and past research,

mostly from this Journal, that does not often find its way into

floristic literature with the speed that it ought. Changes of no-

menclature, extensions of range, results of some recent research,

and special comments on the rarities arc all included, as are

distribution notes, remarks on ferii culture, a glossary, and a

page devoted to the American Fern Society. Keys below the

ordinal level are lacking, which limits the book's usefulness for

identification purposes. This is in part ameliorated by the readily

usable drawings. Unfortunately, both typographic and scientific

accuracy are lacking throughout the work. There are errors in

the introductory material ("to;jthed" in reference to a rounded
lobe and "2-piimate" to a scarcely lobed pinnule), in the authorities

for some of the names C'Pteris (Tourn.) L." and '^Botrychium
hmarioides (Michx.) Underw. scnsu Wagner"), in the cai)tions
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(of Christmas Fern, ''the spores are in two rows on the upper

end of the fertile frond"), and in the glossary {''Sporophyll, The

specialized organ which produces the spores" versus "Sporophyfe,

The frond or structure producing the spores"). The bibliography

is in no rational order at all.—D. B. L.

New Data on North American Oak Ferns, Gymnocarpium,

by Warren H. Wagner, Jr. Rhodora 68; 121-138, fig. 1-7. 196G.

The Oak Ferns, Gymnocarpium dryopteris and G. robertianum

(until recently commonly kno\\Ti as Dryopteris disjunda and D.

rohertiana) are circumpolar in their distribution and are usually

rather readily distinguished by the narrower frond-outline and

glandularity of G. robertianum. Wagner has found that numerous

intermediates exist in Pennsylvania, Michigan, Wisconsin,

Minnesota, Ontario, and Alaska; these are intermediate in mor-

phological characters and have abortive, very irregular spores.

Cytological examination of at least one population shows that

these plants are triploids, and therefore presumably hybrids.

This plant is described as G. heterosporuni Wagner, the type from

Pennsylvania. The western United States population of G,

dryopteris occurring in Idaho, Oregon, and Washington, has

been found to be diploid. The new species is therefore considered

to have arisen by a cross of the western diploid G. dryopteris var.

disjundum with the eastern and northern tetraploid G. robert-

ianum. All four entities, tetraploid G. robertianum, tetraploid G.

dryopteris var. dryopteris, diploid G. dryopteris var. disjuncta, and

triploid G. heterosporuni probably occur in Alaska, and some

plants can probably not be identified without chromosome

counts, because they are often depauperate and atypical mor-

phologically because of the adverse northern climatic conditions.

A recent number of Taxon contained the disturbing news that

the General Committee on Nomenclature had decided that

Gymnocarpium Newm. was only an orthographic variant of the

earher genus Gymnocarpum, and consequently illegitmiate and

r)ot available for use. T immediately wrote to Dr. Ross, the

Secretary of the committee, asking if the matter could not l)e

reconsidered, in view of my recent discussion of this ([uestion
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(Amer. Fern J. 55: 85. 1965), in which I showed that Gymno-

carpium was really a diminutive of Gymnocarpum, and therefore

a different word and not an orthographic variant. I admit that

these two names are quite similar, but smce they belong to dif-

ferent major groups of plants there is no real danger of their

being confu^^ed. The fern genus Gymnocarpium is only just now

coming into general use, and it would indeed be too bad to have

it displaced n(»\v.—C. V. M.

Ferns and Fern Allies of California, by Steve J. Grillos.

University of California Press, Berkeley and Los Angeles, 19GG.

104 pp. $1.50.—This useful little manual is number sixteen in the

California Natural History Guides series. In it are an illustrated

key to families^ keys to genera and to species, and descriptions,

illustrations, and ecological and distributional data for about

three-quarters of the species of ferns known to occur in California.

All those likelj' to be encountered at all commonly are included.

The rare species are mentioned under their genera, along with

their distribution. Varieties or subspecies of several problematical

species (e.g., in Athyrium and Pityrogramma) are noted but not

discussed, in the interest of simplicity. All species are cross-

referenced with the more complete treatment in Munz and

Keek's "A California Flora."

Introductory material includes a discussion of a fern life cycle

and how to identify ferns. A chapter on activities describes how
to make a fern herbarium, how to raise ferns from spores, and

several decorative and picture-making techniciues for use with

ferns. A glossary, checklist, and short bibhograi)hy complete

the volume, which will be of extensive help to all hobbyists and

beginning students of California ferns.—D, B. L,

American Fern Society

New Members

Miss Aniu' F. Bellirigor, 111 E. DcLido l^vwa, Miami Beach, Fla. 33i:_;i)

Mr. Louis Brrmari, 171 Wood^ide Drive, Hewlett Bay Park, N. Y. 11557

Mr. Warwick P. Bonsai, 5 Stoll's Alley, Charleston, S. C. 29401
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Dr. AUnn A. Brandt, To New Ilaveu Ave., JNIilford, Conn. 06460

Dr. F. M. Brood, 370 Alain St., Johnson City, N. Y. 13790

Mr. William G. Carr, 9 Broadmoor Circle, Savannah, Ga. 31406

Mrs. Cassius Clay, Auvergno, Winchester Pike, Paris, Ky. 40361

Mr. Stephen L. Congdon, Rt. 49, Swamp Road, Pittsfield, .Ma.s,s. 01202

Prof. Jane M. Decker, Dept. of Botany, Ohio State T^niversity, Columbni

Ohio 43210

Mr. Norman C. Ford, 792 Tinkham Road, Will>raham, Mass. 01005

Mr. Thoma.s Ger.steuberger, P. O. Bo.x 101, Edgar, Wis. 54426

Prof. \'alentine Giomatti, 29 Silver St., South Hadloy, Mass. 01075

Mi.ss Nora Sue Ilollis, 2305 Cypress St., Kansas City, Mo. 64217

Mr. W. IT. Huffman, 720 Alanor Road, Independence, Mo. 64050

Mr. R. Keun Ivey, Jr., 227 Westmoreland St., Lynchburg, Ya. 24503

]\Ir. Frank Kane, 1745 S.W. 70th Court, Aliami, Fla. 33155

Mr. D. E. Knight, Twin Lakes Road, Box 58, South Salem, N. Y. 10.-)90

Mr. Donald R. Kuhn, 24 Murray St., Mt. Morris, N. Y. 14510

Mr. Symore Landsman, 191 E. 17th St., Brooklyn, N. Y. 11226

Dr. Lester Lubrosky, 111 Rightcrs Ferry Road, Bahi Cynwyd, Pa. 19004

Dr. ^'ernon E. McNoilus, 37 N. Chemung St., Waverly, N. Y. 14892

Miss T.ynda R. Menze, 6239 N. Delaware St., Indianapolis, Ind. 46320

Mj-. Lawrence Ahyor, 30 Ocean Parkway, Brooklyn, N. Y. 1121S

Mrs. Julie D. Multor, 1444 Ea.st Wayne Ave., Wooster, Ohio. 44691

Mrs. Ma.\ Nacht, 310 Ea.st 38th St., Paterson, N. J. 07504

Mi.-^s Frances S. Norris, 2919 Wilton Ave., Silver Spring, Md. 20910^

Mr. Paul E. Parker, 15 Norcross Hill Road, Baldwinville, AIa.ss. 01430

Mr. Maivin L. Peterson, Rt. 2, Holly Lane, Wood.stown, N. J. 0S09S

Mr.s. Alma C. Ratterroe, 215 McFadden Ave., Rock Hill, S. C. 29730

Dr. William L. Rumsey, 1336 Noith Ave., i:iizabeth, N. J. 0720S

Miss Hazel Sawyer, P. O. Box 142, Goldeiwod, Fla. 32733

Mr. Leslie E. Shaw, 1501 25th Ave., Vero Beach, Fla. 32960

Mrs. C. Guy Suits, Cro.sswinds, Pilot Knob, N. Y. 12844

Mrs. M. Wagar, 2011 Seamen Road, Tampa, Fla. 33612

Miss Jay Wallace, Apt. 3B, 15 Butler Place, Brooklyn, N. Y. 1213S

Mrs. Herbert Winston, 10 Park Overlook Court, Bethesda, Md. 20034

Mr. Carlton L. Wood, 883 Siiiex Ave., Pacific Grove, Calif. 93950

Changes of Address

Prof. Lewis E. Anderson, Botany Dept., Duke University, Durham, N. C

27706
Dr. S. S. Bir, Reader in Botany, Punjabi University, Patiala, India

Mrs. Ruth H. Hill, 124 South St., Needham, Mj^ss. 02192
A1„ "-pi XT XI /-^ ,vr.j \-- ... w.'i M >,. TTi- 4'^nTI.M

Dr. J

Thomas N. .McCoy, 904 Nine St., Murray, Ky. 42071

lamrs R. Nolan, Dept. of Biological Sciences, State University, Platts

burgh, N. Y. I2<»01
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Suggestions to Contributors
r

r

Manuscripts should follow recent Journal style and should be prepared

in accordance with the second edition of the AIBS (1964) Style Manual for

Biological Journals. Major articles with more than one literature refer-

ence, should use the "name and year" system for bibliographic references

and the American Standards Association list of bibliographic abbrevations

(AIBS, 1964, pp. 74-87), which may be supplemented by the list of

Schwarten and Rickett (1958). Otherwise, literature references should be

in footnotes. Abbreviations of the names of herbaria should follow the

list of Laujouw and Staflou (1964), Scales should be included on figures

and plates, rather than indicating magnification in legends.

Manuscripts should have ample margins and should be typed double-spaced

throughout, including the title, bibliography, and footnotes. Footnotes and

tabular matter should be kept to a minimum. Reports of chromosome num-

bers will not be published unless documented by voucher specimens deposited

in some herbarium.

Reprints should be ordered when galley proof is returned to the editor.

An order blank will be included with the galley proof.

Abstracts of major articles should be submitted to be forwarded to in-

dexers following publication.

The payment or non-payment of page charges by authors' institutions or

grants will affect neither the acceptability of manuscripts for publication

nor the date of publication.

Literature Cited

Americax Institute of Biological Sciences, Committee on Form and

Style of the Conference of Biological Editors. 1964. Style Manual

for Biological Journals, ed. 2. Washington, D. C. x + 117 pp.

Laxjouw, J., and F. A. Stafleu. 1964. Index Herbariorum. I. The Her-

baria of the World, ed. 5. Eegnum Vegetabile 31: 1-251.

Schwarten, Lazella, and H. W. Kickett. 1958. Abbreviations of titles of

serials cited by botanists. Bull. Torr. Bot. Club 85: 277-300. See

also the supplement in Bull. Torr. Bot. Club 88: 1-10. 1961.
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An Advanced Course in Pteridophyte Biology in Costa Rica

John T. Mickel^

The Organization for Tropical Studies (OTS) was founded in

1962 as a consortium of several North American universities, the

University of Costa Rica, and the Smithsonian Institution, with

the common purpose of promoting scientific study m the tropics.

This has been implemented by renting office, classroom, and

laboratory space at the University of Costa Rica near San Jose.

Although the University is the center of operations, most of the

class time is spent in the field at various field stations. In each

two-month session there is usually one class in the fundamentals

of tropical biology and one or more advanced courses hi various

aspects of botany, zoology, geography, or forestry. Courses are

given in February-March and July-August and are open to all

North and South American graduate students and occasionally

to postdoctoral students.
,

The pteridophyte flora of Costa Rica is extremely rich. Ihe

ascular flora of tlie country is estimated to contain approximately

10,000 species, of which perhaps 800 are ferns and fern allies.

There are few places in the world with as great diversity m such a

small area, which is less than that of West Virginia.

The greater diversity in Costa Rica compared with the other

Central American countries is due to the greater number of

habitats. A backbone of mountains divides the country length-

rise. A chain of volcanoes runs from Nicaragua half way down the

V

coun'try past San Jos6, the capital. The four nearest San Jose

' I wish to express my thanks to^^^f^^ J::^:^^t^tIZ
enabling a course in tropical pteridophj tes to bt taugnt ana lo

Science Foundation fonts support.
,c m/-?

Volunie ru, No. 3 of the Jot-rnal, pp. 97 144, was issued October IS, 1967.
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(Poas, Barba, Irazii, and Turrialba) are the largest, all with peaks

about 9000 feet high. Non-volcanic mountains extend from

OARIBBEAH SfiA

mCOIA PEHmSULA

P A C I P

Fig. 1. Map of Costa Rica showing major areas visited by the 1967

OTS ADVANCED BOTANY CLASS. ShADED AREAS INDICATE ELEVATIONS OVER
3300 FEET. The largest volcanoes are designated by their initl\ls:

Barba, Iraz<j, PoXs, and Turrl\lba.

San Jose to Panama; these reach 12,500 feet. The major areas for

plants are a lowland wet forest on the Atlantic side, a lowland wet

forest on the Pacific side, a lowland dry area (Province of Guana-

caste) on the Pacific,' and various montane areas ranging from
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dry to very wet and from subtropical to alpine. There are no

deserts in Costa Rica. Some of the wettest and richest areas are

the saddles between the volcanoes, where rains fall from both

Atlantic and Pacific winds. Ferns, however, are common from the

lowlands all the way to the mountain tops.

Costa Rica is one of the better knowi Latin American countries

botanically. Yet there is no work that includes the pteridophytes

of Costa Rica. Standley's (1937-38) Flora of Costa Rica covers

only seed plants. Werckle's collections of the early 1900's were

sent to Hermann Christ in Basel, S\vitzerland, who published a

series of papers based on these specimens. These are largely an-

notated lists of species found or described as new. Edith Scam-

man's recent papers on Adiantum (1960), Pteris, (1961), Oleandra

(1961), and Eriosorus (1962) of Costa Rica have been very helpful

for these genera.

In spite of the number of collectors there is still a great deal to

be learned floristically in the country, to say nothing of the biology

of the plants. Of the approximately 800 species of pteridophytes,

many are represented by few specimens in herbaria, suggesting

our scant knowledge of them.

Much of the country is being devastated by the Costa Ricans.

Some areas are being cut for hnnber, often large areas for a few

commercially valuable trees. Forests at high elevations are cut for

charcoal. Vast areas at middle elevations are being burned to

make more land available for coffee and sugar cane. In the dry

season fires can be seen in all directions, and the smoke creates a

dense haze on the horizon. Some interesting areas I visited m
^larch 1967 were gone in Jmie. The population pressure is ex-

tremely great; Costa Rica has the highest birth rate in the world.

The one consolation from this devastation is that new areas are

being made available for plant exploration and study as roads are

built into the back country, so although the native flora of Costa

Rica is disappearing, our knowledge o^ it is increasmg. We can

only hope that the native flora will not be compl(>tely lost.

In the summer of 1967 the OTS advanced botany course was on

the biology of troi)ical pteridophytes. Ten outstandmg students
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were selected from nine universities across the United States.^

The students' specialties in pteridology included taxonomy,

morphology, anatomy, paleobotany, physiology, cytology, and

horticulture. The diversity of class interests greatly benefited the

class members, who shared their special knowledge and ability

to discover different things in the field that otherwise might have

gone unnoticed.

The emphasis in the course was biological rather than purely

taxonomic. The pteridophytes were defined as all vascular plants

possessing a life-cycle with two free-living generations, i.e.,

lacking seeds. Much attention was devoted to observing the stages

of Hfe-cycle and modes of reproduction. The approach was one

of analyzing problems: adaptations of pteridophytes and their

significance, ecological specializations of the vegetative and re-

productive parts, correlation of reproduction with season and

habitat, and many other questions. One of the greatest interests

in this course concerned the structure and growth of fern stems

and petiole axes, especially those of large plants, which for prac-

tical reasons are rarely collected or preserved.

Two of the faculty were present for the entire course. I was

course coordinator and the official professor. Dr. Elias R. de la

Sota, Facultad de Ciencias Naturales y J\Iuseo, La Plata, Argen-

tina, was the assistant professor for the course. Three other

faculty members were with the class for part of the summer.

Dr. Warren H. Wagner, Jr., University of Michigan, was with the

class for the first two weeks to give the basic lectures. Dr. A.

Murray Evans, University of Tennessee, and Dr. David B.

Lellinger, Smithsonian Institution, were there for the next five

»L. Earl Bishop, University of Hawaii; Donald R. Farrar, University of

Michigan; Barl)ara Joe Hoshizaki, Los Angeles City College; Dr. Richard C.

Keating, Southern Illinois University; Robert M. Lloyd, Univer^iity of

California; Bruce W. AfcAlpin, Duke University; Virginia M. Morzenti,

University of Michigan; Aleta J. Petrik, University of Kansas; Alan R, Smith,

Iowa State Universitv: Judith E. Troon. Universitv of Connecticut. Also with

Ram6n J. Gor
field assistant.
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weeks as consultants and lecturers while pursuing their own

research at the same time.

During the first two weeks lectures were given in San Jos^ on

the taxonomy, morphology, phylogeny, and ecology of lower

vascular plants. Short trips were also taken to several areas on

the Meseta Central (central plateau) and to the neaiby vol-

canoes. These included the classic collecting localities of La Palma

and La Hondura, located in the saddle between Volcan Barba and

Volcan Irazu, and Varablanca, between Barba and Poas. These

areas are still extremely interesting from the standpoints of the

diversity of the flora and the way they have withstood the ravages

of cultivation and botanical collecting. At La Hondura we first

noticed the curious slime sheaths on crosiers of Thelypteris sect.

Glaphyropteris and Bkchnum mviparum. This covering helps

explain the occurrence in these species of scale-like aerophorcs on

the stipes and at the base of each pinna (Fig. 2). One of the most

impressive angiosperms of the area is Gunnera, with leaves up to

eight feet across. These served us well as umbrellas during the

heavy rains of the early afternoon.

The road to the top of Volcan Poas is negotiable by car, but

the road is hardly in condition to attract most tourists. Ihe view

of the present main crater is spectacular when it is not foggy.

Near the top there is a lake in the old crater. Here we found the

rare and interesting Loxsomopm costaricensis along the shore

and Isoetes storkii in the water.

The southeast slopes of Volcdn Barba proved to be ciuite inter-

esting too. Here the oak forest is especially rich in epiphytes. Ihe

abundance of grammitid ferns was striking. The small oval leaves

of Lycopodium cuneifoUum caused it to be mistaken at first for a

slender, pendent Peperomia. Loxsomopsis was found again here

in marshy areas. An apparently undescribed member of the

Lycopodium cernuum group close to L. penduhnum was found in

an open area near the trail.
, ^u + ,.f

One of the richest areas we visited was located southeast o

Cartago near the village of Tapanti. It was here that we discovered

TLMrirha audioidcs (Fia. 4)- The phylogenetic position of this
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fern has been in question since the genus was described by Cope-

land in 1953. It was originally described as a Polypodium by
Christ. Possible relationships with polypodioid, grammitid,

thelypteroid, dryopteroid, and vittarioid ferns have been sug-

gested.

Although the genus Equisetum includes only three species in

Costa Rica, some members are extremely impressive. In a warm
spring marsh near Desamparados, a suburb of San Jos^, there are

several acres covered by E, X schajfaen, the hybrid between E.

giganleum and E, myriochaetum , The plants are spectacular, not

only in their abundance here, but also in their size. Most of the

plaiits are lOlo feet tall, but where the stems leaned against an

(jld tree trunk they reached 223^2 feet. The marsh is also notable

because Acrostichum aureum is common, although it is far from

any coast and is at an altitude of 3500 feet.

During the introductory period the class became acquainted

with the genera and the ''malezas,^' or common species which

were weedy in the sense that we found them rather abundant

and quite widespread.

After the first two weeks of the course the class took longer

trips to several other areas of the country in order to visit a variety

of habitats. Our first extensive trip was a five-day trip to the Osa

Peninsula, an area of wet forest in the Pacific lowland. The entire

class and its equipment were carried there by light airplanes, as

there are no roads that extend from the mainland to the peninsula.

We made our headquarters in a field station of the Tropical

Science Center, which adjoined the airstrip. The only road on

the peninsula runs toward the Pacific Ocean for about 15 kilo-

meters southward from the field station and northward to the

lumber station of Rincon and up onto a ridge nearh' 2000 feet high.

Within the first hour we were at the Osa station we were con-

fronted by our first poisonous snake, a six-foot buslimaster

{Lachesis muta), near a stream. There are said to be about 15

species of venomous snakes in Costa Rica, the bushmaster being

as

We
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pulm leaf waist high by the trail. Fortunately the class found only

one other poisonous snake, another bushmaster, all summer.
The forest on the Osa Peninsula is dark and humid. The fern

flora is not so rich as that of the volcanoes, but very interesting

nonetheless. Notable among the pteridophyte flora is one of the

largest species of Selaginella, S. exaltata, which is four feet high

with large, frond-like branches. The megaspores in this species

have a diameter up to 1.3 mm. All five genera of Costa Rican
Vittariaccae are found in the low wet forest: Ananthacorus,

Anetium, Aritwphyum, Hecistopteris, and Vittaria. Twelve species

of Tnchomanes were found in the area. Metaxya, a primitive,

trunkless member of the Cyatheaceae, and Tedaria plantaginea,

a simple-leaved, apically-budding plant, were also interesting.

On the forest floor we found a curious, juvenile plant that had
quite finely dissected, almost lacy fronds. It did not resemble
closely any of the mature ferns of the area, but after continuous
searching we found the intermediate stages in which the lamina
became broader and the veins anastomosed. These were the

juvenile stages of Pteris altissima, a striking example of leaf change
in a heteroblastic series.

On our next trip we drove from San Jose northwest into the

province of Guanacaste, the Texas of Costa Rica. It has a pro-

nounced dry season which greatly restricts the plants that can
grow there. Many beef cattle graze in the lowlands of this province.
We stayed for five days at Finca La Pacifica near Canas (elevation

3d by Mr. Wenier Hagenauer, is300

farms

With

Liberia to collect in the savanna regions and along the several

rivers that flow to the Pacific Ocean. In the savannas there are
relatively few ferns, but they are quite distinct from any we had
seen in other parts of the country. The Schizaeaceae were well

represented. Anemia oblmrn'foh'a and A. hirsuta were frequent on
the rocks, and Lygodium venustum was common on the ground.
Schizaea Is reported from the province, but we were unable to

find it. There had been no rain for four weeks until the night we
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arrived, at which time there was a fierce downpour. The following

day we found Marsilea sporocarps opening in small meadow pools

formed by the rains. In fact, we found the gelatinous sorophores

in the water before we saw the sporophyte plants.

The rivers and their associated limestone outcrops provided

additional distinctive habitats. Anemia adiantifolia and Thelij-

pteris puberula found here had not previousl}' been recorded from

the country. Thelypteris resinifera, rare in Costa Rica, was also

found here.

Not all of our trips were rewarding. One day in Guanacaste we

went to the nearby agricultural experiment station at Taboga.

That area is noted for being hot and humid. The beautiful gallery

forest we went to see had been destroyed. When we took a side

road, one vehicle became stuck in the sand, and the winch on the

other vehicle would not work. We had a flat tire for the third

straight day. To make the day complete, we saw only three species

of ferns, all uninteresting.

Going east from Cafias into the low mountains of the Tilaran

1500

We f

We
of the common ferns of the wet lowland forest of the Osa Peninsula,

such as Ananthacoms, Bolbitis, Cyclopeltis, Lomariopsis, and

Tedaria. Along the road Thelypteris torresiana, an Old World

species, was discovered for the first time in Costa Rica; sub-

sequently we found it in several other regions. Apparently it is

spreading as widely here as it is in other parts of tropical America.

Another common species, Thelypteris dentata, is one of the most

widespread ferns in Costa Rica, and yet there are but two collec-

tions of it from Costa Rica in the United States National Her-

barium .

The so-called "living fences" are as interesting as the forests.

On the boles of these sprouted fence posts we found a number of

species of Asplenium, Lycopodium, and Polypodiunu

On our return trip from Cafias we stayed for two days in San

Ramon at the small, comfortable Hotel El Jardin. The to^ra is at
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Fig. 4. Lower surface of IIvalotricha anetioides. Fig. 5. Field

STATION AT La SeLVA NEAR PuERTO ViEJO WITH SLEEPING QUARTERS ABOVE
AND COOKLNG AND DtNLNG AREA BELOW.
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about 3000 feet elevation; the ridges directly behind the city catch

the rains that come from both the Atlantic and Pacific^ much as

they do near Tilaran and between the larger volcanoes. The con-

stant cool mist and rain make it a luxuriant and interesting fern

locality. We spent most of our time on a ridge seven miles north

of San Ramon, where the ferns were abundant both in the forests

and on old trees in pastures. Hymenophyllum and Elaphoglossiim

were especially abundant with 10 species each. One species of

Elaphoylossu7n had plantlets at the tips of the leaves, a

phenomenon we had not seen hi this goims; {E. proliferans of

southern Costa Rica does this, but we did not find that species).

We found the small Vittaria minima growing in profusion among

the Hymenophyllums on tree trunks. Oleandra hradei, which we

had seen previously, here completely covered the trunk of an old

oak tree.

One problem that deserves more attention is the ph3'Ilotaxis of

tree ferns. One large species of Cyathea collected near San Ramon

had conspicuously whorled leaves, a remarkable condition for

ferns. In most species they are spirally arranged. Cyathea mexicana,

one of the most common tree fern species in the country, appeared

to have both conditions and some intermediate stages on different

plants. I'erhaps the whorled condition in these plants represents

merely the coordinated development of members of several

spirals.

A hedgerow of Cupressus provided an uiteresting array of

epiphjies, including species of Antrophyum, PleopeUis, Pohj-

podium, Trichomanes, and the rare Manjinariopsis, which looks

like a coenosoric PleopeUis.

In early August we flew^ in small planes southeast from San Josd

to the village of San Vito de Java near the Panama border. San

Vito is accessible by land transportation, but the trip is long and

arduous and the road is bordered by long stretches of cultivated

land. Near San Vito we stayed in a well-equipped field station

donated anonymously for the use of students and researchers on

tropical biology. It is located on a finca o^^raed by Mr. and Mrs,

Robert Wilson, retired nurserymen from Florida, who most
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graciously manage the station and have overseen its construction.

The elevation is 4000 feet, with wet forest just below and a cloud

forest above, both within walking distance (15 minutes and one

hour respectively). The forest is marked by an abundance of tree

ferns. The most common species, Cyathea mexicana, is especially

interesting in that it was the only species of tree fern w^e saw that

produced branches. Although we saw only one tree that had
several branches arising high on the trunk, all specimens had
branch buds to one side of the leaf bases. These usually aborted

or remained dormant.

Species of Asplenium, Diplazium, Elaphoglossum, and Poly-

podium were also very common. One species of Diplazium was
very striking because of its eight-foot long, fleshy fronds.

Our return flight to San Jose was segmented. One or two planes

left at a time, but before the last group could leave, the weather
became worse along the route, forcing them to land at Palmar Sur.

They reached San Jose late in the day by flying a roundabout
route.

The following trip took us southeast from San Jose along the

Pan American Highway into the high mountains at 10,000-11,000
feet to the region known as the Cerro de la ^Tucrte. The hotel

where we stayed, La Georgina, had no heat, so most of us kept
our jackets on nearly the entire time we were there. The tempera-
ture ranged from 40 to 58 °F inside the hotel. Because of the near-

freezing temperatures, we did not anticipate finding many ferns

at this elevation, but this proved to be a false assumption. In the

oak forest immediately behind the hotel we found moie than 50
species of pteridophytes. Several genera characteristic of high

elevations were common: Culcila, Histiopteris, Plagiogyria, and
Polystichum. Elaphoglossum (10 species) and Grammitis (9 species)

were especially noticeable. A species of Cyathea was frequent in

the woods, but apparently it was damaged periodically by frost

as evidenced by the many wilted fronds. P'ilmy ferns, too, are

usually associated with a tropical climate, yet there were four

species of Ilymenophyllum at this locality. The robust terrestrial

Lycopndium hippurideum uas freciuorit in the woods.
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The rather dry, clayey paramos at about 11,000 feet in this

region arc especially interesting. They lack trees, the dominant

large shrubs being mostly Chusquea (a bamboo) and Hypericum.

The most conspicuous and distinctive pteridophytcs of the area

are the several species of Lycopodium, L. contiguum, L. saururus,

L. thyoides, and two species of Jamesonia, J. rotundijolia and J.

scammanae.

We spent several hours at some marshy paramos at about

8500 feet elevation. These are dominated hy Blechnum huchtienii,

one of a few species of Blechnum, placed in sect. Lomariocycas,

that form a heavy, erect trunk up to eight feet tall. Another

species with a shorter trunk, B. icerckkanum, is less common.

Isoetes was found in a small pool.

In order to see the lowland Atlantic wet forest, we drove north-

ward to Puerto Viejo in mid-August. Although the road is paved

as far as Varablanca, about half the way from San Jose, the road

is very difficult going down the Atlantic slope. It is exhausting,

both for the driver and the passengers, for portioxis are exceedingly

rough and winding. At the river in Puerto Viejo we were n.et by a

long canoe (with motor) that took us upstroam 15 minutas to the

Finca La Selva, another field station of the Tropical Science

Center (Fig. 6). The station lies in a patch of virgin and near-

virgin wet forest at about 400 feet elevation, and is bordered on

two sides by cacao, banana, pineapple, and pcjibaya (a delectable

palm fruit) plantations.

Many of the fern genera here were the same as those in the

Pacific wet lowland forest, for exanple, CycIopeUis, Diplaziwn,

Lomariopsis, Polybotrya, Trichomanes, and the five vittarioid

genera. Some genera, Adiantum, Asplenium, Goniopteris, Tectaria,

were much more diverse here than at the Osa Peninsula. We found

at least three species of Danaea. The most common species, D.

wmdlandii, in some places covered the forest floor. This species

is peculiar because it is so much smaller than all the other species

we saw; in fact, it closely resembles the juvenile forms of other

species. It is possible that this species might really be a neotenous

derivative of some other species.
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The most peculiar fern we found at La Selva was a creeping

epiphyte with simple sterile leaves. The fertile leaves were either

simple or deeply three lobed. The sori were linear and exindusiate.

It resembles no other fern of the New World and seems closest to

Colysis, a splinter genus from Polypodium, which is known (mly

from southeast Asia. It also seems possible that it is a tectarioid

fern which has evolved multiple resemblances to Colyns.

For our final trip we traveled to Turrialba where we stayed at

the Interamerican Institute for Agricultural Sciences. The dor-

mitory rooms were comfortable, and we ate our meals in the

cafeteria. A laboratory and classroom were furnished us. Turrialba

(elevation 2000 feet) lies lower than San Jose and is Avarmer and
1

wetter. The Turrialba area is reported to be the world center of

fer-de-lance {Bothrops atrox) abundance. These extremely danger-

ous snakes are largely nocturnal, and we avoided them entirely.

Directly behind the Institute there is a good trail through the

forest down the steep slope to the Reventazon River. Asplenium

(9 species) and Selaginelia (7 species) were especially abundant
among the GO-odd species there. Along the trail Adiantum seeman-

nii was one of the most attractive ferns we saw.

Driving 20 kilometers southeast from the Institute, we reached

the small village of Platanillo. Here there is easy access to the

rich ridges where there are dense forests of massive trees, including

Engelhardtia (Juglandaceae). The rainfall is over 200 inches per

year, and the forest provided the richest fern flora wc found all

summer. In three hours we found 112 species of pteridophytes.

The forest at the top of the ridge appeared to have the understory
nearly 100% fems, including 7 tree ferns, 20 filmy ferns, 9
Elaphoglossum, 9 Asplenium, 6 Diplazium, 7 Thelypteris, 6
Blechnum, 9 polypodioids, and 7 grammitids.
Each student in the class conducted an individual research

project for the summer. Some selected two or three problems.
These were later presented in the form of both oral and written

reports. None of the projects was strictly taxonomic, although
several of them concerned phylogenetic relationshi])8. Several of

the projects were strongly anatomical, utilizing hand sectioning
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techniques and dissecting microscopes. Branching patterns of the

dennstaedtioid ferns were examined by ^Nliss Troop, who found

that branches arise from the petioles throughout this group. To

some extent the same is true in the Cyatheaceae and Grammiti-

daceae. Stelar patterns of the Grammitidaccac were studied in

detail by Mr. Bishop. Studies of the stipe anatomy of cyatheoid

and dennstaedtioid ferns by Dr. Keating and the dryoptcroid and

thelypteroid ferns by Mr. Smith showed several lines of speciali-

zation.

General morphology was taken up with different approaches.

Mr. McAlpin described the diversity of stelar patterns and general

morphology in SelacjineUa. Miss Petrik's comparison of the mor-

phology of Bolbitis and Tedaria showed these genera to be quite

close in many morphological characters. Different means of

vegetative reproduction in the ferns were studied by Miss

Morzenti. These included rhachis buds, laminar buds, rooting of

the frond apex, stolons, and root proliferations. Vegetative

reproduction was especially abundant in the wet forests. The

distribution of the types of reproduction was in some cases cor-

related with taxonomic relationships.

Mr. Farrar found gemmiferous fern gametophj'tes to be ex-

tremely diverse, and collected additional material for more de-

tailed microscopic study. Genunae were found in the Grammiti-

daceae, Hymenophyllaceae, and Vittariaccae.

Data were recorded by Mr. Smith on aerophores and lenticels,

which are largely unavailable from studies of herbarium specimens.

Ecological studies were made by some students. Mrs. Hoshizaki

studied the periodicity (seasonality) of fruiting of the ferns in

several habitats in various parts of the country. She also noted

certain aspects of frond dimorphism. In the thelypteroid ferns the

different sections of Thelypteris were found by Mr. Smith to have

distinct ecological preferences which were investigated with an

emphasis on their evolutionary significance.

An attempt was made by .Mr. Lloyd to see if uK^rphological

were related to habitat differences.sum

Certain features of 70 species of Elaphoglossum were studied.
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Dr. de la Sola made some interesting observations regarding

the ecology of epiphytes, correlating the percentage of the epiphyte

flora of each fern group with the habitat. Certain groups showed

definite tiends or preferences, but others had no apparent pattern.

From these projects and other studies made by individuals or

by the Avhole class during the course, considerable evidence was

brought forth that reflects on the phylogeny of the ferns, supporting

some and refuting other commonly held hypotheses regarding their

phylogeny at all taxonomic levels.

This type of field and laboratory course proved to be a very

effective way to study biological problems of the pteridophytes.

It enabled students to see a large assemblage of species, genera,

and families in one relatively small area. Plants could be studied

in the living condition as well as from dried and preserved col-

lections made by the students, and additional fresh material was

readily available during the course of study. Use of dissecting

microscopes was, of course, essential, and more extensive use of

compound microscopes would have aided many problems.

The 1967 class only touched the surface of the problems existing

in Costa Rican pteridophytes. Further work is needed in all

aspects of fern biology: both floristic and systematic taxonomy,

morphology, ecology, cytology, and anatomy. New areas are

being made available, but more work is also needed in the places

we visited this year. It is our hope therefore that this course will

be offered periodically in the future.

It is not necessary to wait for future classes to be offered in

order for pteridologists to continue the work with OTS in Costa

Rica. The OTS facilities are available for researchers in tropical

studies. These include laboratories, vehicles, field stations, and

valuable contacts throughout the country. Dr. Richard L, Hauke,
for example, spent most of the past year with OTS, studying the

biology of Equiseium.

The important point that must be made is that we are now
progressing well beyond the stage of mere collecting and naming
of tropical pteridophytes. Our concern now is more and more with

tbw biolog;^'^ whiQh Qm be studied onl;^- in the natural environ-
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merit by observing the plants in the living state. This field ex-

perience results in many views of ptcridophytes and their char-

acteristics that differ markedly from traditional ideas gained from

textbooks. The stimulation of a group of students interacting

with one another, each with his own special approach to the study

of pteridophytes, and studying together the plants in their natural

environment is ati exceptionally rewarding experience.
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Induction of Selaginella Sporelings under Greenhouse

and Field Conditions

Tehhy "R. Webster

Because of the usefulness of Selaginella in teaching the concept

of heterospory, methods for readily obtaining reproductive stages

of this genus are of practical importance. According to the method

described by Bierhorst (1964), megasporc^s collected from soil

around SelayineUa sporophytes are placed on wet filter paper,

where they germinate to produce megagametophytes. For micro-

gametophytes, whole microsporangia are somii on filter paper.

According to Bold's (19C7) method, spores are sown on plaster of
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Paris blocks which have their lower surface immersed in distilled

water or niorgaiiic medium. If the plaster of Paris blocks are

sufficiently moist, fertilization occurs and sporelings appear in

the cultures.

During the current study a method was found for producuig

abundant sporelings of >S. kraussiana A. Braun in greenhouse

cultures. The same method was used for S. apoda (T..) Spring

growing under natural conditions in the field.

SelagineUa kraussiana was obtained from The New York

Botanical Garden and from the Julius Roehrs Company, Ruther-

ford, New Jersey. This common greenhouse species has a decum-

bent habit and forms mats which spread along the surface of the

soil. Mats of S, kraussiana, which had been growing in pots, were

transplanted to wooden flats. Two mats were transplanted into

each flat. The temperature of the greenhouse was kept at 70-75° F
(21-24"^ C). The mats were allowed to grow undisturbed until a

single dense mat completely covering the surface of the flat was

formed, which required a minimum of 12 weeks after transplanting

from pot to flat. Careful obsei^vations showed that beneath such

mats abundant spores were present. Megaspores could be seen

with the naked eye, and the presence of microspores in the soil

was determined by examining bits of soil with the aid of a micro-

scope. In contrast to the large number of spores, sporelings were

usually few beneath these mats. The few times that numerous

sporehngs were found beneath mats, the mats were not so dense

as those beneath which few sporelings occurred. Sporelings found

growiiig beneath mats were not normal morphologically, as

evidenced by marked elongatitjn of the hypocotyl and a lack of

shoot branching.

Observations of S. apoda were made on a natural stand growing

in a moist woodland near Storrs, Connecticut, during 19GG.

SelagineUa apoda exhibits a growth habit similar to that of 5.

kraussiana. At th(* site examnied, extensive mats of S, apoda

completcl}' covered the soil. ^lany microspores and megaspores,

but few sporelings, were present on the soil beneath such mats.

In the same site there were areas of loose mats with exposed
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soil beneath. In such places naturally-occurring sporelings were

found. For sporeling induction experiments, only areas of dense

growth were chosen. Thus, in both S. kraussiana in the greenhouse

and S. apoda in the field, similar conditions of dense sporophytic

mats overlying numerous spores on the soil were chosen for tliese

experiments.

To induce sporeling production, areas of soil approximate!}' 10

cm square were exposed b}' removing part of the overlying mat of

Selaginella. Scissors were used to make vertical cuts through the

dense growth along the boundary of the area to be cleared. Then

aerial roots anchoring the shoots were severed at soil level by

cutting beneath the mat. This operation allowed part of the mat

to be removed with a minimum of disturbance to the underlying

soil or to the surrounding parts of the mat, which were left intact.

Surrounding each cleared area were undisturbed areas left covered

by dense growth (Fig. 1).

Twelve areas were cleared in dense mats of S. h'aussiana. Nine

of these yielded abundant (i.e. at least 50 per area) sporelings 25

to 29 days after clearing. In two areas there were abundant spore-

lings 85 da\s after clearing, and one area j'iclded abundant spore-

lings 22 days after clearing. Twelve areas were cleared in dense

mats of S. apoda growing in the field. Eight cleared areas yielded

abundant sporelings 28 days after clearing. Observations on the

four cleared areas which did not yield abundant sporelings of S.

apoda suggest that the scarcity- of sporelings may have been due

to low temperature. Although temperature records were not kept

on the site examined during this study, records of air temperature

at a statioTi near Storrs, Connecticut, were available for 1966, cour-

tesy of the College of Agriculture, University of Connecticut.

Average temperature for the 2S-day period after clearing areas in

late ]May was 61.1° F; in early August it was 67.0° F, and abundant

sporelings occurred for both periods. But the average temperature

for areas cleared in September was onl}- 53.7° F, and few sporelings

were produced. Further work is necessary before definite con-

elusions concerning the efTect of low temperatures on sporeling

production can be made. For S. kraussiana and S. apoda it \vas
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observed that once sporelings began to appear in cleared areas, the

production of new sporelings continued for several weeks. Thirty-

five days after areas of both species were cleared, adjacent un-

cleared areas were examined for the presence of sporelings. By
spreading apart the thick growth covering the uncleared areas,

soil beneath the mat could be examined. In both species, onl}' a

few sporelings were seen scattered throughout the uncleared

areas {Fiy. 2),

In one flat of >S. kraussiana, an attempt was made to repeat

sporeling induction in areas where sporelings had been induced

previously by clearing. After observations on sporelhig induction

Avere completed, the cleared areas were allowed to become over-

grown by a dense sporophytic mat. Approximately six months

after the initial clearing, the surrounding mat had groA^ii suffi-

ciently to completely cover the cleared areas. Examination of the

soil beneath the reformed mat revealed the presence of some young

sporelings, but noticeably fewer than the number mduced by

clearing. Three areas were recleared, exposing soil which had been

cleared six months earlier. In 22-28 daj's abundant new sporelings

were present in these areas. Examination of adjacent uncleared

ai'oas 85 days after clearing showed that relatively few sporelings

were present beneath the mat. These results indicate that spore-

hng induction ma>' be repeated in the same areas, provided a dense

spor()]>hytic mat is allowed to reform after each successive clearing

operation.

The method described above for inducing sporelings of S.

kraussiana and S. apoda has the advantage of simplicity of tech-

nique and equipment. The author has found this method to be

quite reliable; as many as 80 sporelmgs of S. kraussiana have been

obtained from a single 10 cm square cleared area of soil. Possible

factors controlling sporeling production by this method are

Fig. 1. Two clearkd areas in' a dense mat about five weeks after

CLEARING. Note young sporelings. Scale = 15 cm. Fig. 2. Cleared area

(below scale) and adjacent uncleared area (above scale) 35 DAYS

AFTER CLEARING. ThE UNCLEARED AREA WAS EXPOSED AT THE TIME OF PHOTO-

GRAPHiNiL Scale = 3.4 cm.
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currently under study. This work was supported by a grant from

the University of Connecticut Research Foundation,
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The Fern Herbarium of Andre MichauA

C. V. Morton

Andr6 Alichaux, born in Versailles, France, March 7, 1746, was
one of the earliest and most assiduous plant collectors hi the eastern

United States. Only P. Kalm had made such extensive collections

previously. William Bartram had travelled the eastern seaboard

just a few years prior to Michaux, but he did not make extensive

collections.

Michaux was commissioned by the French Government, still

the monarchy, to collect seeds and living plants to be grown in

France. He left by ship September 29, 1785 and arrived in New
York November 15, 1785. He first established a garden in New
Jersey about ten miles from New York City to grow young plants

and seeds, and then proceeded to Charleston, South Carolina,

where he established another similar garden. His expeditions took

him all over the United States (as then known) and eastern

Canada. In 1787 he collected in the Alleghany Mountains. Most
of 1788 was spent in Florida, where he had his headquarters in

St. Augustine. In later years he explored the mountains of North

Carolina, Virginia, and Pennsylvania. In 1792 he sold the garden
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in Charleston and returned to New York^ going later to T.nke

Champlainj Montreal, and north in Canada to Hudson Bay, being

the first botanist to collect hi this remote area. He was again the

first botanist to visit the midwest, travelling in 1793 to 1795 in

Kentucky, Tennessee, Ohio, and Illinois.

In 1796 he returned to France and started to work on hig

monumental Flora B(jreali-Americana (2 volumes, 1S03), the first

relatively complete flora of the United States. However, before

this was completed he was induced to join Baudin on a voyage to

Australia. While docked in ^Mauritius he suddenly had the ill-

conceived idea of leaving the AustraUan expedition and going to

Madagascar, which he did, alone. Once there he contracted a

fever and died suddenly on November 5, 1802.

The above brief account of the life of ^Nlichaux is taken from Asa

Gray* and especially from the indispensable and erudite Lasegue.-

Neither Gray nor Lasegue discusses the publication of the Flora

Boreali-Americana. It seems that xMichaux left it in an unfinished

state and chat it was completed by L. C. Richard. Just how much

of it is the work of Richard is uncertain. Some writers, as for in-

stance Pritzel hi his Thesaurus Litteraturae Botanicae (1S72),

have attributed the Avhole work to Richard, whereas most Ameri-

can authors have attributed it only to INIichaux. The latter seems

to be the only possibility really, since in the book itself there is

no mention of Richard, either on the title page or elsewhere. If

Richard did in fact write the work he must have been excecdingly

modest.

The herbarium of Michaux is in the Museum National d'Histoire

Naturelle, Paris, where I was privileged to study it by courtesy of

the Directors M. Humbert and -NI. Aubreville. Michaux did collect

in Persia and perhaps elsewhere prior to his American excursion,

but I do not know where these collections are at present. For-

tunatelv, the American collections that form the basis of the Flora

* Gray, A. Notes on a Botanical Excursion to the Mountains of North

Carolina, etc.; with some remarks on the Botany of the higher Alleghany

Mountains. London Journ. Bot- 1 : 2-10. 1842.
^/^ ^- i c <

-

^ La^fegue, A. Mus^e botanique de M. Benjamm Delossert 60-60. 1M.>.
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are kept in a separate herbarium in Paris, which allows one to

determine exactly the material that was used. Some of the col-

lections, and not all duplicates either, were given to M. Delessert,

and are now in the Delessert Herbarium, Geneva. These I have

not examined.

In 1954, while on a Guggenheim Fellcnvship, I examined the

ferns of the Alichaux Herbarium carefully, comparing them with

the published flora, and identifying them by present-day nomen-

clature. I photographed many of the more interesting specimens.

Many of these specimens have not been critically studied since the

time of Michaux, although naturally many of them have been

consulted. It seems worth while to publish a listing of the collection

as it exists today. All the types were located. Fortunately the

study has not resulted in any name changes of well-known species.

ViTTARiA angustifrons Michx. (p. 261, "Hab. in Florida,

juxta amnem Aisa-hatcha.") The holotype in the ]\Iichaux Her-

barium (Morton photograph 3356) is labeled '^Sur les bords de la

Riv. Aisahatcha le V^ Avril, Florida," collected by Michaux. It

represents Vitlaria lineata (L.) J. E. Smith, as that is currently

regarded. There is an isotype in the Jussieu Herbarium (Cat. 1351,

Alurton photograph 3107), also collected in Florida by Michaux.

Pteris ATRoruRPUREA L. (Michx. p. 261, '*Hub. in montibus

Alleghanis saxosis.") There is a sheet in the Alichaux Herbarium

so named, which has specimens on it of both Pellaea atropurpurea

(L.) Link and var. hushii Mack. (P. glabella Mett.).

Pteris gracilis Alichx. (p. 262, "Hab. in rupibus Canadae,

juxta Malbaye.'O The holotype in the Alichaux Herbarium

(Morton photograph 3357) was collected by Michaux '^pres la

Malbaye,'' Canada, as noted in the original description. It is a

typical specimen of Cryptogramma steUeri (S. G. GmeUn) Prantl,

as usually considered. A specimen in the Jussieu Herbarium (Cat.

1314, Morton photograph 30S2) collected in Canada by Michaux

is identical and undoubtedly an isotype.

Pteris aqfilika L, (Michx, p. 262, ''Ilab. a sinu Hudson ad

Tloridam/0 A sheet hi the Alichaux Herbarium is marked ^'Hau-
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teur des terres, Canada"; it has the costae and midribs hairy and is

Pteridium aquilinum (L.) Kuhn var. latiusculum (Desv.) Underw.

Another sheet, without locaHty but probably from the south,

seems on casual study to be var. pseudocaudatutJi (Clute) Heller.

Adiantum pedatum L. (Alichx. p. 263, "Hab. in Pennsylvania,

etc.") There is no specimen in the Michaux Herbarium, but the

name was undoubtedly correctly applied.

Woodwardia Banisteriana Michx. (p. 263 "Hab. in montibus

Carolinae.") This species has been considered to be a synonym of

W. vircjinka (L.) J. E. Smith (as for example in the Index Filicum),

and the illustration cited by IMichaux, Plukenet t. 179, f. 2, does

represent this species, but the Michaux specimen labeled "Blech-

num banistenanum. Hab. in montib. Caroluia," is a sterile plant of

Osmunda cinnamomea L.! The original description is: "W. fronde

pinnata; pinnis pinnatifidis: fructificatione juxta nervum pin-

narum pinnularumque interrupta, Pluck, t. 179, f. 2." It is evident

that :\Iichaux wrongly identified his specimen with the Plukenet

illustration, and that the description of the fructifications comes

from the illustration cited. In cases of this kind there is general

agreement that an undoubtedly authentic specimen should have

precedence over a cited illustration as a type, and I therefore

consider this Michaux specimen the holotype.

Blechnum serrulatum :Michx. (p. 264, "Hab. in Florida, juxta

amnem Aisahatcha.") There is no specimen in the Michaux

Herbarium, but there is one in the Jussieu Herbarium (Cat. 13SSA),

labeled B. serrulatum and collected in Florida by :\Iichaux. This

should be regarded as the holotype. It represents B. serrulatum

L. C. Eichard. Very likely the intention was to refer thjs Florida

l)lant to t liis published species rather than to describe a new species.

Still, there is no leference to a previous publication and the

treatment is exactly like the other new species published by

IMichaux, and so it should be considered as new and based on a

different type,
.

In the index Filicum, Christensen referred Blechnum indicum

Burm. to B. serrulatum with a query, and -Maxon in his Ptendo-

as
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the correct name without a query, ^ doubtless gomg on Chris teiisen's

reference and the original description. I cannot find that Maxon
published any note on the subject. I have seen the type of B,

indicum in the herbarium at Geneva, collected by Burmann in

India. The sheet bears a label reading 'Tilix lonchitidis facie alis

denticulatis dupliciter auriculatis." It is by no means Blechnum

serndahim L. C. Richard or indeed a Blechnum at all, but is As-

plenium longissimum Blume, as it has been annotated by ^Ir. F.

Ballard. The name B. indicum has long priority over Asplenium

longissiunij but the epithet indicum may not now be transferred to

Asplenium because of the recently proposed name Asplenium

indicum Sledge.'*

Asplenium rhizophyllum L. (Michx. p. 264, ''in montium
rupibus, a Canada ad Tennassee.'O There is a specimen in the

aux Herbarium, correctly identified, from Ne\\* Jersey,

Michaiix. Recent cytoLjgical and genetical studies seem to show
that this species should be regarded as an Asplenium rather than

a distinct genus Camptosorus,

Asplenium Triciiomanes L. (?^lichx. p. 2G4, ^'Canada, Penn-

sylvania, et in excelsis montibus Carolinae.") There is a correctly

identified specimen in the Alicluiux Herbarium bearing similar

data.

Asplenium tkichomanoides Michx., non Houtt., 17SG. (p-

205, ^'Ilab. in Carolina/') The holot3'pe in the Michaux Herbarium
(Morton ph<jt()graph 3358) was collected in ''Hautes montagnes

de Caroline'' by Michaux. It is a typical specimen of A . platyneuron

(L.) Oakes. This synonym is omitted in Broun 's Index to North

American Ferns.

Asplenium angustifolium Michx., non Jacq., 17S6. (p. 265,

^'Hab. ad ripas fluminis Ohio.") The holotype in the Michaux
Herbarium (Morton photograph 33G0 bis) was collected '^ad

ripas Ohio," as stated in the original description. It is a typical,

fertile specimen of Alhyriuni pycnocarpon (Spreng.) Tidestrom.^ .__..„ .-ll—liHii^^^

» In r^ritt.. & Wils., Sci. Surv. Porto Rico 6(3): 456. 1926.
*"The Ceylon species of Asvleninm," Bull. Brit. Mas. (Nat. Hist.) 3: 204.

litfio.
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AsPLENiUM THELYPTERioiDES Michx. (p. 265, "Hab. in montibus

Virginiae et Carolinae septentrionalis.") The only specimen in the

Michaux Herbarium labeled A, thelyptenoides is filed among the

Polypodiums, following the sheet of P. hulbiferum, and is the right

hand plant on the same sheet with the type of NepJuvdium

tJielypterioides Michx. The error in mounting doubtless was due to

these two quite different species havmg the same specific epithet

thelypfcrioides. This small plant bears the same locality data as

given in the original description and must be the holotype. It is

sterile; inasmuch as IMichaux describes the sori he must have had

fertile material also, which has been lost or misplaced. From my
photograph and notes, it was not quite clear whether this small

sterile specimen represented the common species that is generally

known as Athyrium thelyptenoides (Michx.) Desv. [the spelling

sometimes unwarrantedly changed to "thelypferoides"] or not.

Consequently, I asked my colleague Dr. Lyman B. Smith to

examine this type on his recent visit to Paris, which he kindly did.

He reports that the plant is indeed the plant usually known as

Athyrium thelyptenoides, but that it appears unusual because it is

young and the margins arc somewhat inrolled. I was afraid that

this might not be the case, and that it might be necessary to change

the name of this species, well known to feni lovers as the Silvery

Spleenwort. ^ly doubt was occasioned by the statement by D. C.

Eatons that this small plant was doubtful, but perhaps referable

to A splenium fdix-femina.

AsrLENiuM ADiANTUM-NiGRUM L. (Michx. p. 200, "Hab. m
altis montibus Carolinae.") The sheet in the :\richaux Herbarium

(Morton photograph 3300) is labeled "varietas? minor; hi moutium

rupibus Carolina septetitrionalis." It is by no means referable to

A. adiantuin-nigrum but is a typical, rather large specimen of

Aspleniuin montanum VVilld.

AsPLExiuM RUTA-MURARiA L. (I^Iichx. p. 266, "Hab. in fissuris

rupium montium cxcelsorum Carolinae septentrionalis.") The

specimen in the Michaux Herbarium which boars identical data, is

A. ruta-muvaria var. cnjptolcpis (Fernald) Massey.

' Canad. Naturalist, n.s. 5: 2S. 1870.
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Nephrodium ACR08TICHOIDES Michx. (p, 267, '*Hab. in Peu-

sylvania, Carolina et Tennassee.") The holotype iii the Michaux

Herbarium is labeled ^'Pensylvania, Carolina, Tennessee, Carol.

Marit." It is a typical specimen of the Christmas Fern, Poly-

stichum acrostichoides (Michx.) Schott.

Nephrodium THELiTTERioiDES Michx. (p. 2C7, ^'Hab. in Canada

et in montibus alleghanis.") The type (Morton photograph 3365)

is filed among the Polypodiums in the Michaux Herbarium follow-

ing the sheet labeled P. hulbiferum and is mounted on the same

bheet with the frond labeled Asplenium thelypterioides, perhaps

because of a confusion in the mounting due to the identity of the

specific epithets. The Nephrodium^ the left hand frond, is labeled

^^Nephrodium thelypterioides; montibus allegeni a Canada. Habitat

in Canada et Lac Champlain.'^ It is correctly annotated b}' D. C,

Eaton as Aspidium thelypleris Svvartz, i.e. the Marsh Fern Dry-

opteris thelypteris (L.) A. Gray, now best called Thelypteris pahis-

iris Schott. Nevertheless, Eaton placed N , thelypterioides as a

synonym of the New York Fern Aspidium novehoracense (L.)

Swartz (now Thelypteris novehoracensis) in his Ferns of North

America.'^ HJ8 annotation on the type is not dated, and it may be

that Eaton saw it after the publication of his book. Eaton's dispo-

sition of A'', thelypterioides as a s}'nonym of the New York Fern has

been followed up to the present time, e.g. in Broun's, Index to

North American Ferns. However, the type is definitely Thflj/pteris

pahistris var. puhescens (Lawson) Fernald.

Nephrodium marginale (L.) Michx. (p. 207, ''Hab. a Canada,

ad Kentucky et Virginiam.") The specimen in the Michaux Her-

barium^ which is correctly identified, is labeled as "Kentucky,

Pensylvania, Nectoux,^^ which indicates that some of the .-specimens

in the Michaux Herbarium were collected by Nectoux and not by
^lichaux himself.

Nephrodium punctilobulum Michx. (p. 268, ''Hab, in

Canada.") The holotype (Morton photograph 33G4) was collected

in Canada by Michaux, It is as usually identified Dennstae-Hia

pundilobula (Michx.) Moore.

« The Ferns of North America, cd. 1, vol. 1, p. 50. 1878-
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Nephrodium
This has usually been considered a new combination, based on

Poly-podium hulbiferum L., but this is an inference only, for Lin-

naeus' name is not cited or referred to in any way, and so the Mich-

aux publication must be considered as a new species. There is a

sheet in the Michaux Herbarium so named and bearing the original

data "Hab. in Canada." It is Cystopteris bulbifem (L.) Bernh.

Nephrodium filix-foemina Michx. (p. 2GS, "Hab. in Canada.")

This too must be considered as a new species since there is no

reference to any previous publication, even though from the choice

of epithet there is no doubt that Michaux did intend the Linnaean

Polypodium fiUx-femina. The specimen in the Michaux Her-

barium from "in Canada" is marked "a rapporter a sou esp[ece],"

showing that Michaux knew that his collection was not identical

fil

fi

rplenium michauxii Spreng. and that was

Nephrodium filix-foemina Michx., this sheet is the holotype of

Asplenium michauxii. As a species this should be known as

Alhyrium angustum (Willd.) Presl, based on Aspidium angustum

Willd.,7 and since this species was also based on Nephrodium

filix-femina Michx., the Michaux collection in Paris should be

regarded as the holotype of this species also.

Nephrodium asplexioides INIichx. (p. 208, "Hab. a Nova

Anglia ad Caroliniam.") The holotype is marked "A Nova Anglia

ad Caroliniam" (Morton photograph 3363) . It appears to me pos-

sible that it represents the large form that is known as Athyrium

filix-femina var. michauxii f. elalius (Link) Clute, which would be

unfortunate, for that would leave the well-known Southern Lady

Fern that has been known as Alhyrium filix-femina var. aspkni-

oides (Michx.) Farwell or Athyrium asplenioides (:Michx.) Eaton

without a tenable name. The type should be studied further as to

spores, mdusia, and other characters before a decision can be made.

TTnfnr+.iinn+plv T i\\(\ not have eouinmcnt for such a study in Paris.

7 In L. Sp. PI. ed. 4, 5; 277. 1810.
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Nephrodium cristatum Michx. (p. 269, "Hab. in Canada.")

This species must also be regarded as new, since Polypodium

cristatum Linn, is cited as a synonym with a query. The type sheet

in the Michaux Herbarium is labelled ''montib. Carolinae? et

certe in Canada." It is by no means a synonym of Dryoptens

cristata (L.) A. Gray but is typical Dryopteris intermedia (Willd.)

A. Gray.

Nephrodium texue Michx, (p. 269, "Hab. in Canada.") The
holotype in the Michaux Herbarium gives the locality as Quebec.

In his recent "A monographic Study of the Fern Genus Cystop-

teris/'^ Dr. Blasdell places this species as Cystopteris diaphana X
fragiliSj apparently on the basis of the description, for he does not

hidicate that he has seen the type. This disposition can hardly be

accepted since it is hard to believe that this can be a hybrid when
one of the presumed parents, C. diaphana, does not occur near

Quebec or indeed anywhere in the United States or Canada. I did

not examine the spores of the type to see if they might be of the

'^dickieana type," that is rugose rather than echinate, but in gross

tenue

/'

Milde
fragil

variety is really identical with the American var. mackayi.

Nephrodium rufidulum Michx. (p. 2G9, "Hab. in rupibus

Canadae et Novae Caesareae.") The holotype (Morton photo-

graph 3361) bears the data ^'Hab, in rupibus Canadae, Novae
Angliae et Novae Caesareae," thus repeating the wide range given

in the original description. The sheet bears the erroneous name
iwn rufidulum,*' The plant is, as usually considered,

Woodsia

Morton
collected in Canada by Michaux. It shows an unusually large,

coarsely dissected form with large scales.

* Mem, Torroy Bot, Club 21(4): .53. 1963.
» Fern Fl. Can. 233, 1889.
" Hoh, Sporenpfl, 69. 1865*



Fern Herbarium of IMichaux 175

Nephrodiuai lanosum INIichx, (p. 270, ''Hab, in moutibus saxo-

SIS Tenuassee et Caroliuae septentrionalis.") Tlie holotype in the

Michaux Herbarium (Alortou photograph 3367) bears the data

*'Hab. in excclsis montibus saxosis Tennessee et Caroliuae sep-

tentrionaUs/' The type, consisting of six detached fronds, belongs

to the species with villous fronds having hairs only and no scales

that was generally correctly treated as Cheilanthes lanosa (Michx.)

D. C. Eaton up until the publication by M. L. Fernald of an article

entitled ''The Presumable Identity of Cheilanthes lanosaJ^^^

Fernald argued that the plants labeled as lanosiim in the Michaux

Herbarium were not the species described by IMichaux, going

wholly on the description by Michaux of the fronds as being

^Hotum lanosisdimimJ^ According to Fernald's idea, the species

passing as Cheilanthes lanosa has the fronds '^hirsute" and he could

not believe that ^lichaux would describe them as ^^lanosissimum"

[very woolly], and conse(j[uently he takes up for this species the

name Cheilanthes vestita (Spreng.) Swartz, conveniently over-

looking the fact that Sprengel also described his Adiantum vestitum

as covered with ^'feinen w^oUichten Haaren'^ [fine woolly hairs].

Actually, the hairs in this species are not straight as they should be

for a description as ^'hirsute," but are more or less curled, and a

description of them as woolly is by no means unlikely or even

incorrect. That the fronds are not as woolly as those of C. iomenlosa

Link is beside the point. Fernald assumed some mislabeling on the

typ an isotype in the

Jussieu Herbarium (Cat. 1049, Morton photograph 2910), which

was also collected in "Tennessee et Carolina septent." by IMichaux;

this isotype is identical with the holotj'pe, and bears the name

Nephrodium lanosiim. That this specimen also would have been

accidentally mislabeled is extremely unlikely. There is therefore no

reason at all to follow Fernald in making the confusing shift in the

application of the name Cheilanthes lanosa as given in the eighth

edition of Gray^s Manual.

Nephrodium dryopteris (L.) Michx. (p. 270, *'Hab. in

Canada.") Based on Polypodium dryopteris L, The sheet in the

" Rhodora 48; 383-388. 1946.
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Michaux Herbarium is labeled *'juxta rAssomption/' the meaning

of which I do not understand. The specimen is correctly Gym-

nocarpium dryopteris (L.) Newman. Recently I published a note on

the name of this genus on page 85 of ^'Report on Botanical Ex-

Quebec

W. K. W
PoLYPODiUM vuLGARE L. (Michx. p. 271, ''Hab. a Canada ad

Carolinam.'') The specimen in the Michaux Herbarium is marked

*'Hab. in arborib. a Canada ad Floridam," It is P. virginianum L.,

which Michaux cites as a doubtful synonym. Presumably the ob-

servation that this species occurs on trees (^*in arborib.'0 was made

in the south because this species is very seldom epiphytic in the

north.

PoLYPODiuM CETERAcciNUM Michx. (p. 271, ''Hab. parasiticum

in Kentucky, Tennassee, Florida.^') Based on Acrostichum poly-

podioides L., the specific epithet probably changed because the

name Polypodium polypodioides was considered unsuitable. The

specimen in the Michaux Herbarium is labeled and filed as

Acrostichum polypodioides. In the Jussieu Herbarium (Cat. 1090A)

is a specimen collected in Florida by Michaux identified by

Michaux as P. ceteraccinum. These two specimens are Polypodium

polypodioides (L.) Watt var. michauxianum Weatherby.^^

Weatherby did not base his variety on this IMichaux plant, but

explicitly on a different type.

Polypodium hexagonopterum Michx. (p. 271, ''Hab. in Caro-

lina et Virginia/') The holotype in the Michaux Herbarium (Mor-

ton photograph 3366) is labeled ''Hab. in Virginia, Carolina

tcrrestre/' thus agreeing with the original data. It is a typical

frond, without rhizome, of the Southern Beech Fern, Dryopteris

hexagonoptera (Michx.) C. Chr. or more acceptably at present

Thelypteris hexagonoptera (INIichx.) Weatherby. If the genus

Phegopteris F6e (18r>2) is recognized, chiefly on cytological grounds,

it will consist (in the United States) of only the two species P.

connectilis (Michx.) Watt and P. hexagonoptera (Michx.) F6e.

** This portion was reprinted in the Amer. Fern J. 55: 85-87. 1965.
"3 Contr. Gray Herb. 124: 31. 1939.
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PoLYPODiUM CONNECTILE Michx. (p. 271, "Hub. ill Canada/')

The holotype in the Michaux Herbarium (Morton photograph

3362) is labeled ''Hub. in Canada," agreeing with the original

data. The plant is, as usually interpreted, the Northern Beech

Fern, long known as Dryopteris phegopteris (L.) C. Chr. and re-

cently as Thelypleris phegopteris (L.) Slosson. If the genus Phe-

gopteris should prove distinct, the correct name will be Phegopteris

connectilis (Michx.) Watt., as adopted in Wherry's Guide.

AcRosTicHUM AUREUM L. (Michx. p. 272, "Hab. in Florida, ad

amnem Aisa-hatcha.") The specimen in the Michaux Herbarium,

bearing the data ''Sur la riv. Aisa hatcha florida" is by no means

A, aureum but rather A. danaeijolium Langsd. & Fisch., which

had not been distinguished from A. aureum in the time of ^Michaux,

Onoclea sensibilis L. (Michx. p. 272, '*Hab. a Pensylvania

ad Georgiam.'O The specimen in the INIichaux Herbarium is marked

'^Hab. Nova Anglia." It is correctly named as 0. sensibilis L.

Onoclea nodulosa Michx. (p. 272, ''Hab. in Carolinae limosis

umbrosis.'O JNIichaux cites Acrostichum areolaium Linn, and

Osmunda caroliniana Walter as synonyms of his Onoclea nodulosa,

which was therefore a change of specific epithet on transferring the

species to the genus Onoclea^ a procedure not in accordance with

the current Code of Nomenclature but which was not uncommon in

the past. It renders the name 0. nodulosa superfluous and illegiti-

mate. It seems that Michaux did understand the species correctly

in part. He published the locality as ''Hab. in Carolinae limosis

umbrosis", and there is a specimen in the Jussieu Herbarium,

Paris (Cat. 1392A, Alorton photograph 3139), collected in Carolina

by Michaux and labeled as Onoclea nodulosa, which is Acrostichum

areolaium L., i.e., Woodwardia areolata (L.) ^Moore. His description

may, however, have been based in part on specimens of the Ameri-

can Ostrich Fern, Matteuccia struihiopteris var. pensylvanica

(Willd.) Morton, at least it would seem so from the character

"pinnis pinnatifidis," which does not apply to Woodivardia areo-

lata. The only specimen in the Michaux Herbarium is one collected

in Canada ''juxta Montreal'' and labeled as Acrostichum nodulosum

with a query (Morton photograph 3368). This specimen does
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represent the American Ostrich Fern, but it can by no means be

regarded as a type of Onoclea nodulosa. The locality is wrong and

the identification (queried. In any case the name 0. nodulosa must

be regarded as a superfluous name, having the same type as the

synonym cited, Acrostichum areolaium L.^ of which it is a renaming.

As a species, the American Ostrich Fern should be known as

Matteuccia pensylvanica (Willd.) Raymond, as a variety M.
strulhiopteris var. pensylvanica (Willd.) Morton.

OsMUNDA REGALis L. (Michx. p. 273, ''Hab. a Canada ad

Floridam.") There is one sheet in the Michaux Herbarium labeled

^'Hab. in Nova Anglia ad Carolinam'' and another '^Hab. in

Canada." Both are 0. regalis var. spedahiUs (Willd.) A. Gray.

OsMUNDA ciNNAMOMEA L. (Michx. p. 273, ''Hab. a Nova AngHa
ad Carolinam/') The specimen in the Michaux Herbarium
from ^

'Basse Caroline^^ is correctly identified.

OsMUNDA iNTERRUPTA Michx. (p. 273, "Hab. in Canada, Penn-

sylvania et Kentucky.") The holotype (Morton photograph 3369)

has two labels, one saying Kentucky and the other Canada. The
plant is 0. daytoniana L., a name which was overlooked by
Michaux.

BoTRYPus viRGiNicus (L.) Michx. (p. 274, ''Hab. a Canada ad

Virginiam et in montibus Carolinae,") Osmunda virginica L. is cited

as a synonym. The specimen in the Michaux Herbarium (Morton

photograph 3370) bearing the data quoted above is correctly

named, i.e., it is a large, coarse specimen of Botrychium Virginia^

num (L.) Swartz. The genus Botrypus L. C. Richard was presum-

ably published in ''Cat. Hort. Med. Paris 120. 1801/' a publication

I have not seen. It is thus published in the same year as Botry-

chium Swartz, ^^ which has been presumed to have priority.

Botrypus lunaroides Michx. (p. 274, "Hab. in pascuis, circa

Charlstown.") The holotype (Morton photograph 3371) is labeled

"in pascuis sabulosis juxta Charleston." W. H. Wagner, Jr. has

published'^ some notes on this species, concluding that it rcpre-

"J. Bot. Schrad. 1800{2): 110. 1801.
'^ "Nomenclature and typification of two Botrychiums of the southeastern

United States." Taxon 10: 165-169. 1961.
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sents a valid species that has erroneously been identified as B.

hitematum (Savigny) Underw.; the latter is the proper name for

the plant recently known as B. tenuifolium Underw. or B. dis-

sectum var. tenuifolium (UnderAv.) Farwell.

Cteisium paniculatum Michx. (p. 275, "Hab. in Occident alibus

Virghiiae, ad fines Kentucky et in Tennass^e.") The holotype

(Morton photograph 3372) bears essentially the same data "Hab.

in occidentalibus Virginiae Carolinae septentrionalis ad Kentucky

Tennessee." It represents a fine fertile and sterile specimen of the

Climbing Fern, Lygodium palmatum (Bernh.) Swartz, which had

been described two years earlier as Gisopteris pahnata Bernh.

(1801). As a matter of fact the Climl)ing Fern received inde-

pendently seven different generic names between 1801 and 1803.

The exact dates are uncertain, but not of too much importance,

now that Lygodium has been added to the list of nomina con-

servanda.

Ophioglossum vulgatum jMichx. (p. 275, "Hab. in Nova

Caesarea.") The specimen in the ^Slichaux Herbarium from Nova

Caesarca" (i.e., New Jersey) was not studied critically to see if it

represents var. pycnostichum Fernald or var. pseudopndum (Blake)

Farwell.

Ophioglossum pulbosum Michx. (p. 27G, "Hab. in sabulosis

Carolinae.") The holotype in the :\Iichaux Herbarium (Morton

photograph 3373) is labeled "in sabulosis Carolinae," agreeing with

the original description. IMichaux thought that his species might

be the same as 0. crotahphoroides Walter, which he cites as the

same with a query. It is, in fact, the same, and the name of Walter

is the older. Clausen in his monograph of the Ophioglossaceae"

r....i-^„ „ ,.^^,,i;„„ r^^,.r^^ tTd mfnc Dnhinnlnnfium bulbosum Michx.

published name "Ophioglossum pusillum :^richaux, Fl. Bor. Amcr.

2: 27G. 1803." The name 0. bulbosum is of course not a nomen

nudum but is validly published with a description, the first words

of which are "0. pusiUum: radice subgloboso," etc. m which the

word pusillum is merely a descriptive adjective and not a species

" Mem. Torrey Bot. Club 19(2): 157. 1938.
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name. Incidentally, it appears that, perhaps because of this error,

Clausen has omitted mention entirely of 0. pusillum Nutfcall, an

entirely different plant.

Equisetum scirpoides Michx. (p. 2S1, ''Hab. in vetustis

sylvis Canadae.") The holotype, labeled merely ''Amer. sept./'

is a fragment only, coriesponding to the plant universally known as

E. scirpoides. A duplicate, rather better specimen is in the Jussieu

Herbarium.

PsiLOTUM floridanum ^Nlichx. (p. 281, ''Hab. in Florida.") The

holotype does not bear the name P . floridanum but ''Lycopodium

caule dichotomo sulcato foliis setaceis, florib. solitariis axillaribus.

n. 45 florida a 2 mi. du fort Matan^a." It represents P. nudum

(L.) Beauv.^^ Another specimen without locality labeled Lycopo-

dium nudum is probably an isotype; this sheet bears the name

^^Buchosia infelix Com.^'

Lycopodium clavatuai L, (Michx, p. 282, '*Hab. in Canada.")

The holotype consists of three sheets, all from Canada. They arc

correctly identified.

Lycopodium dendroideum Michx. (p. 282, ^^Hab. a Canada et

Nova Anglia ad CaroHnam montosam.") The holotype consists of

a sheet with two labels, one **in Carolina septen. altis montibus,

the other '^montagn. de Carol, sept." The specimens contain a

mixture of typical L, ohscurum L. and L. obscurum var. dendroideum

(Michx.) D. C. Eaton. Those representing the latter can be desig-

nated the lectotype in order to preserve the present nomenclature.

It is uncertain that these varieties are taxonomically significant.

Lycopodium alpinum L. (Michx. p. 282, ''Hab. in Canada.")

The specimen so named in the Michaux Herbarium was mis-

identified. It is partly L, complanatum L, and partly L. sabini'

folium Willd.

Lycopodium complanatum L. (Alichx. p. 283, ^^Hab. hi Canada

et Carolina.*') The specimen is labeled *Mu Canada et in altis monti-

bus Carolin. sept." It is a mixture of L. complanatum var. compla-

natum and var, flahelliforme Fernald.

y}

" Often erroneously cited as P, nudum (L.) Griseb.



Fern Herbarium of ]\Iichaux ISl

Lycopodium axnotinum L, (^Ilclx. p. 283, ''Hab. in Canada").

There is only a single sheet, fjin Canada; it is correctly identified.

Lycopodium ixundatum L. (Michx. p. 283, '^Hab. a sinu Hud-

son ad lacus Mistassins.") The sheet is labeled ''a sinu Hudsonis ad

lacus Mistasshis, au bas de ^lonte a peine dans les marecages."

It is correctly identified as L. inundatum L. var, inundatum.

Lycopodium alopecuroides L. (Michx. p. 283, ''Hab. in

humidis herbosis Carolinae,") The specimen is labeled ''in praten-

sib, humidis Carolinae." It is correctly identified.

Lycopodium carolinianum L. (Michx. p. 283, ^*Hab. in praten-

sibus udis Carohnae.") The specimen, labeled ''in herbosis humidis

Caroline'^ is correctly identified,

Lycopodium selaginoides L. (Alichx. p. 284, ^'Hab. in bore-

ahbus Canadae,") The specimen, labeled "in borealibus Canadae,

hauteur des Terres," is correctly named Selaginella selaginoides

(L.) Link.

Lycopodium apodum L. (Michx. p. 284, "Hab. in umbrosis

herbosis, a Virginia ad Floridam.") The specimen bears two labels,

one reading "Pensylvania ad floridam," the other '^de Caroline et

de Georgie, parties maritimes." The specimens are Selaginella

apoda (L.) Spring.

Lycopodium rupestre L. (^Nlichx. p. 284, "Hab. in rupibus

montanis, a sinu Hudson ad Vlrginiam et Carolinam montosam.")

The specimen is labeled "Lac Champlain, Pensyl, Virgin., etc.''

It is typical Selaginella rupeslns (L.) Spring.

Lycopodium lucidulum :\Iichx. (p. 284, "Hab. a Canada ad

Carolinam montosam.'') The holotype, the only specimen in the

Michaux Herbarium, is from New Jersey, It is typical L. lucidulum,

with the leaves prominently toothed.

Additional Species

There are only a few additional ferns in the INIichaux Herbarium

other than those listed above. These are all omitted from the

published Flora Boreali-Americana.

''Blechnum onocleoides'' ined, in Herb. Michaux. Under tliis

unpublished name (not at all the same as the West Indian B.
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anodeoides Swartz) is a specimen collected by Michaux '^iii

Carolina, Georgia/' which is Woodwardia areolata (L.) Moore.

Equisetum arvense L, and E. fluviatile L. Two specimens

so named, mounted on same sheet. Both are typical E, arvense L.

Equisetum ltmosum L. 'Varietas brevius vaginata vaginis

minus dentatis" ^'Hab. Montagues de Caroline/' The specimen is

fragmentary and sterile, but it probably represents E, hyemale

var. affine (Engelm.) A. A, Eaton.

Marsilea quadrifolia Tj. '^Rives de la Riviere Kaskeskie aux

Illinois." This is probably identified correctly, although I did not

study the specimen in detail. Marsilea quadrifolia has been gener-

ally considered as naturalized from Europe, but this collection,

much the earliest known, makes it seem likely that this species is

really native in parts of the United States. The specimen bears the

names '^Lemna jussieui" and ''L. theophrasti."

OsMUNDA sp., labeled 0. lunaroides, "Au nord de Monte a

peine/' i.e. north of Montreal. It is by no means 0. lunaroides

Michx., but a juvenile plant of the Botrychium ternatum alliance,

probably B, multifidum (S. G, Gmel.) Rupr.

PoLYPODiUM sp. indet. Florida, Michaux. A hand later than

]\Iichaux has identified the plant as P. plumula Humb. & Bonpl.

I did not study it critically, but it is P. plumula^ P. pedinatunij or

an allied plant.

U. S. National Museum, Washington, D.C* 205G0.
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Notes and News

XI IxTERXATiONAL BoTANicAL CoxGRESS.—Although the

next botanical congress is not scheduled until the summer of

1969, advance planning for this important botanical meetnig is

already in progress. This will be the first full-scale botanical

congress in the United States in more than forty years. More than

6,000 people are expected to attend the Congress, which will take

place in Seattle, Washington. Because of more pressing committ-

ments for funds, the various agencies of the Federal Government

which were expected to help finance the Congress will be able to

participate only on a sharply reduced scale. Therefore, the National

Committee of the Congress is asking for donations from botanical

societies, industries, and individuals in order to make the Congress

a botanical and a person-to-person international success. Some of

the botanical societies with strictly professional memberships

have adopted an assessment system in order to support the

Congress. But because our membership consists of both profes-

sional and amateur botanists, the Council of the Society thinks

it more appropriate to ask for donations on a voluntary basis. We
urge all who are able to enclose a contribution equal to a year's

dues to the Society, more or less, when they renew their member-

ship. These contributions will be forwarded by the Treasurer to

the National Committee for the Congress and arc tax deductible.^

D.B.L.

Ferns Wanted.—]\Irs. A. W. Kraxbcrger, 8450 S. W. Oleson

Road, Portland, Oregon 97223, would like to learn a source for

Trichomanes radicans and HymenophyUum tunbridgense or to

receive plants of these species.—D.B.L.

American Fern Society

New Members
I

Mr. P. II. Burrus, Jr., Rt. #1, Box 357, Tryon, No. Car. 28782

Mr. Silas K. Chase, 35 Power St., Norton, Mass. 02706
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Mrs. Mildred T. Cleary, 501 W. Third Ave., Lexington, No. Car, 27292

Mr. R. A. Devey, P. O. Box 3103, Salisbury, Rhodesia

Mrs. Robert Garrard, 146 Valley Wood Drive, Athens, Ga. 30601
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Prof. John W. Hall, Dept. of Botany, "Univ. of Minnesota, Minneapolis, IVIinn.
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Mrs. Noah J. Kassman, 202 Brookfield Road, Ithaca, N. Y. 14850

Mr. John A. Knouse, 28 E. Winthrope Road, Kansas City, Mo. 64113

Miss Varine Leavins, 3540 Fifth Ave., Port Arthur, Texas 77640

Dr. C. Don MacNeill, Div. of Natural Science, Oakland Museum, 274 Nine-

teenth St., Oakland, Calif. 94612

Mrs. Chester E. Martin, 300 Blackland Road, N.W., Atlanta, Ga. 30305

Mrs. D. C. McReynolds, Rt. #1, Box 1047, Sequim, Wash. 98382
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Miss Aleta Jo Petrik, Dept. of Botany, University of Kansas, Lawrence,

Kansas 66044

Mr. P. E. Richardson, 1010 Emery Road, Apt. 3, Covington, Ky. 41011

Mr. D. E. Shipley, Jr., 23 Gunpowder Road, Baltimore, Md. 21234

Dr. Bruce R. Voeller, Rockefeller University, New York, N.Y. 10021

Miss Grace E. White, Athens, N.Y. 12012
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Miss Roberta Tunquist, Spooktown Road, Florida, N.Y, 10921

Mrs. H. Edward Walker, 2806 Monument Ave., Richmond, Va. 23221
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Acrostichum areolatum, 177, 178; aureum,
151, 177; danaeifolium, 177; nodulosum,
177; polypodioides, 176; thalictroides, 13

Adiantum, 50, 147, 157; capillus-veneris, 49,

51; pedatum, 169; seemannii, 49, 51, 158;
vestitum, 175

An Advanced Course in Pteridophyte Biology
in Costa Rica, 145

Aleuritopteris. 113
Allan, H. H. Flora of New Zealand (rev,), 93
Aliosorus intramar^inalis, 119; nitidulus, 127
Ananthacorus, 152, 153
Anemia, 108, 109, 112; adiantifolia, 108. 153;

hirsuta, 152; oblongifolia, 152; phyllitidis,

107, 108, 110-112
Anetium, 152
Antheridium Induction and the Number of

Sperms per Antheridium in Anemia
phyllitidis, 107

Antrophyum, 152, 155
Araiostegia hymenophylloides, 79, 81
Aspidiaceae, 107
Aspidium noveboracense, 172; thelypteris,

172
Asplenium, 153, 156-158; adiantumnigrum,

49-51, 171; aethiopicum. 49, 50; angvisti-

folium, 170; auritum var. auritum, 67, var.

moritzianum, 67, var. rigidum, 67; brad-
leyi, 140; falcatum var. caudatum, 94;
filix-femina, 171; indicum, 170; longissi-

mum, 170; michauxii, 173; montanum, 171;

pinnatifidum, 90, 140; platyneuron, 134,

170; resiliens, 140; rhizophyllum, 170;
rifjidum, 67; ruta-muraria 171, var.

cryptolepis, 171; thelypterioides, 171, 172;
tricnomanoides, 170

Asplenium platyneuron in Denton County.
Texas, 134

Athyrium, 142; angustum, 173; asplenioides,

140, 173; filix-femina var. asplenioides,

173, f. elatius, 173, var. michauxii, 173;
pycnocarpon, 170; thelypterioides, 171;
trichomanoides, 140

Haker, 11. G. (see Klekowski, E. J., Jr.)

Bliardwaja, T. N. (see Gopal, B.)

Bharduaja, T. N. and A. M. S. Mohammad.
Liglit and the Germination of Marsilea
quadrifolia Sporocarps. 135

The Bibb County, Georgia, Occurrence of

Asplenium pinnatifidum, 90
Blechnaceae, 107
Blechnum, 26, 68, 69, 157. 158; angustifoUum,

69; banisterianum, 169; binervatum, 67;

buchtienii, 157; ekmanii. 71. 72; fragile, 68;

indicum, 169, 170; insularum. 70-72;

kunthianum, 69; lineatum, 69, 70; subg.

Lomaria, 69. 70; sect. Lomariocycas,^ 71;

magellanicum, 71; meridense, 69; minus,
94; nesioticum, 72; occidentale, 37; ono-
cleoides, 68, 181; orientale, 37; sect.

Parablechnum, 72; phimieri, 67; poly-
podioides, 68; rufum, 71; ryanii, 72; serru-

latum, 169, 170; striatum, 72; tabulare. 71;

underuoodianum, 70, 71, var. ekmanii,

71; viviparum, 149; werckleanum, 157
Bolbitis. 153. 159; cladorrhizans, 72; nicoti-

anifoiia. 72
Botrychium, 7, 84, 178; biternatum, 179;

dissectum. 89, 90, 137, var. tenuifolium,

179; lunarioides, 6, 7, 140; mullifidum, 89,
90, 182; oneidense, 89; tenuifolium, 179;
ternatum, 182; virginianum, 89, 178

Botrychium multifidum in Ohio, 89
Botrvpus, 178; lunarioides. 179; virginicus,

178
Bowers, F. and P. L. Redfearn, .Tr. Lycopo-
dium lucidulum in the Boston Mountains
of Arkansas, 91

Bryan. Abbie Lou and J. C. O'Kelley. The
Influence of Replacing Calcium with
Strontium on the Development of Woodsia
obtusa, 27

Buchosia infeiix, 180
CaraptosoruB, 170
Cassebeera intramarginalis, 119
Ceratopteridaceae, 14

Ceratopteris 13. 14; deltoidea. 14; pteri-

doides, 14; thalictroides, 13, 14

Ceratopteris thalictroides, a Fern New to

Texas, 13
Cheilanthes, 113; alabamensis, 140; cooperae,

53; elegans, 34; feei, 54; intramarginalis,

119, var. "grosseserrata," 124; lanosa, 175;

lanuginosa, 34; lendigera, 52; leonardii.

wootonii, 54
Cheiropleuria, 15, 26
Christiopteris, 15, 25, 26; tricuspis, 15-18.

20, 22, 23, 25, 26
Colysis, 25, 158
Correll, Helen B. Pilularia americana A.

Braun in Oklahoma, 31
A Crisped Bracken, 137
Crypsinus, 15
Cryptogramnia stelleri, 168
Cteisium paniculatum, 179
Culcita, 156
Cusick, A. W. Botrychium multifidum in

Ohio, 89; A Crisped Bracken. 137

Cyathea, 155, 156; mexicana, 155, 156

Cyatheaceae, 107, 158
Cyclopeltis, 69, 163, 157; semicordata, 69

Cyclosorus dentatus, 37
Cyrtomium falcatum var. caryotideum, 37

Cvstopteris, 174; bulbifera, 173; diaphana,

174; diapliana X fragilis, 174; fragihs var.

mackayi, 174, var. regia, 174; protrusa. 89

Damboldt, J. Zur Kenntnis der flachen

Baerlappe in Bayern (rev.), 39

Danaea, 157; alata, 72, 73; fendlen. 72, 73;

stenophylla, 73; wendlandii, 157

Davallia bullata 80; fejeensis, 79. 81. 83, 87;

recurva, 80; solida, 79, 81, 84, 87; tri-

chomanoides. 79, 81, 87
Pavalliaceae, 7^80, 83, 87, 107

Dean, Blanche E. Ferns of Alabama and

Fern Allies (rev.), 140
Dendroglossa, 26
Dennstaedtia punctilobula, 172

DipTaziTim. 156-158; callipteris, 73; celtidi-

folium, 73; legalloi, 73
Diplopterygium. 38
Dipteris, 15, 26
Dryopteris, 89; abbrpviata X hlix-mas, 49;

campyloptera. 140;cristata. 174, disjuncta.

141; hexagonoptera, 176; intermedia, li4;



186 American Fern Journal

pliegopteris, 177; robertiana, 141; sparsa
"\'Q.r viriQGscGns 37

ElaphoglossTim , 73, 155, 156, 158, 159; longi-

folium, 73; proliferans, 155; scandens, 73,

74
Equiaetum, 59, 60, 64, 151, 159; arvense, 62-

64, 182; debile, 59; fluviatile, 182; gigan-
teum, 151 ; hyemale var. affine, 182;
limoaiim, 182; myriochaetum, 151; ra-

mosisaimiim, 59; X schaffneri, 151; scir-

poidea, 180
Eriosorus, 147
Errera's Law and the Monolete Spore, 97
The F^voliitionary Patterns of Living Ferns

(rev.), 138
Evolutionary SiKnificance of Polyploidy in

the Pteridophyta (rev.), 38
The Fern Herbarium of Andr^ Michaux, 166
Ferns and Fern Allies of California (rev.), 142
Ferns of Alabama and Fern Allies (rev.). 140
Flora of New Zealand (rev.), 93
A Flora of Norlheaslern Minnesota (rev.), 39
Frond Articulation in Species of Poly-

podiaceae and Davalliaceae, 78
Ghatak. J. Several papers by. . . . (rev.), 37
Gisopteris palmata, 179
Gleichenia, 38; bifida, 74; fareata, 74; glauca,

38; longissima, 37, 38; subg. Mertensia,
94; subg. Sticherus, 94

G 1eicheniaceae , 1 39
Goniopteris, 157
Gopal, B. and T. N. Bhardwaja. Megasporal

Aberrations in Marsilea minuta L. in
India. 9

Grammitidaceae, 158, 159
Grammitis, 156
Grillos, S. J. Ferns and Fern Allies of Cali-

fornia (rev.), 142
Gymnocarpiuin, 141, 142; dryopterla, 141,

176, var. disjunctum, 141, var. dryopteris,
141; heterosporum, 141; robertianum, 141

G>Tnnocarpum, 141, 142
Hall, Carlotta C. and D. B. Lellinger. A

Kpvision of the Fern Genus Mildella 113
Hauke, R. L. Sexuality in a Wild Population

of Equisetum arvense Gametophytes, 59
Hecistopteris, 152
Hevly, R. H. Studies of the Sinuous Cioak-
fem (Notholaena sinuata) Complex (rev.),

138
Hicriopteria, 38; glauca, 37
Hiatiopteris, 156
Humata tyermanii, 79, 81, aS, 87
Hyalotricha anetioides, 149, 154
Hymenophyllaceae. 1, 3, 5, 159
Hymenophyllum, 3, 155, 156; atrovirens, 74;

ciliatum, 74; fucoides, 74; hirsutum, 74, 75;
hirtellum, 75, var. gratum, 74, 75; pul-
cherrimum, 3; sect. Sphaerocionium, 74;
tunbridgense, 183

On Hypodematium Kunze (rev.), 39
Index Filicum, Supplementum Quartum pro

Annis 1934-1960 (rev.), 35
Indpx Selaginellarum (rev.), 92
Induction of SelagineMa Sporelings uncler
Greenhouse and Field Conrlitions, Itil

The Influence of ReplarinR Calcium with
Strontium on the Development of VVoodj-ia
obtusa, 27

An Introduction to Embrvopliyta, vol. II.
Pteri'lophytes (rev.), 139

Isoetes, 157;ame!anopoda, 7; storkii, 149

Iwatsuki, K. On Hypodematium Kunze
(rev.), 39

Jamesonia 157; rotundifolia, 157; scammanae,
157

Kaulinia, 25, 26
Zur Kenntnis der flachen Baerlappe in

Bayern (rev.), 39
Klekowski, E. J., Jr. Observations on

Pteridophyte Life Cycles: Relative Lengths
under Cultural Conditions, 49

Klekowski, E. J., Jr. and H. G. Baker.
Evolutionary Significance of Polyploidy
in the Pteridophyta (rev.), 38

Lakela, Olga. A Flora of Northeastern
Minnesota (rev.), 39

Lellinger, D. B. (see Hall, Cariotta C. and
Morton, C. V.)

Lepisorus, 37
Leptochilus, 25, 26; decurrens, 37
Leptopteris, 93
Light and the Germination of Marsilea

Quadrifolia Sporocarps, 135
Lomaria angustifolia, 69; fragilis, 68; meri-

densis, 69; onocleoides, 68; plumieri, 67;
polypodioides, 68; ryanii, 72

Lomariopsis, 153, 157
Loxogramme, 25
Loxsoma, 93
Loxsomopsis, 149; costaricensis, 149
Lycopodium, 104, 153, 157; alopecuroides,

181; alpinum, 180; annotinum, 180;
apodum, 104, 181; australianum, 93;
carolinianum, 181; cernuum, 149; cla-

vatum, 180; complanatum, 180, var.

complanatum, 180, var. flabellifornie, 180;
continuum, 157; cuneifolium, 149; den-
droideum, 180; hippurideum, 156; inun-
datum, 181, var. inundatum, 180; lucidu-

lum, 91, 181; nudum, 180; obscurum, 180,

var. dendroideum, 180; pendulinum, 149;

riipestre, 181; aabinifolium, 180; saururus,

157; selaginoides, 181; thyoides, 157
Lycopodium lucidulum in the Boston
Mountains of Arkansas, 91

Lygodium, 179; pahnatum, 179; venustum,
152

Marengo, N. P. Errera*8 Law and the
Monolete Spore. 97

Marginariopsis, 155
Marsilea. 9, 11, 12, 135, 136, 153; aegyptiaca,

135; brounii, 135; drummondii, 9; erosa,

12; minuta, 9-12, 135; quadrifolia, 12,

135, 136, 182; rajasthanensis, 9, 135;

vestita, 135
Matteuccia pensylvanica, 178; struthio-

pteria var. pensylvanica, 177, 178
McGregor, R. L. Pilularia americana A.

Braun New to Nebraska, 136
Mecodium, 3; wrightii, 1-5
Mecodium wrightii in British Columbia and

Alaska, 1

Megasporal Abei rations in Marsilea minuta
L. in India, 9

Meriulhoaorus drynaiioides, 25
Metaxya, 152
Mickeb J. T. An Advanced Course in

Pteridophyte Biology in Costa Rica, 145

Microlepia speluncae, 50, 51
Microsorium spectrum, 79, 81, 84
Mildella, 113, 115, 117, 131, 132; henryi,

118, 128. 129; intramarginalis, 113, 115,

117, 119, var. intramarginalis, 114-116,
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118, 119, var. serratifoUa, 115, 116, 118,
119, 121, 124; leonardii, 118, 126; mairei,
118, 133; nitidula. 118, 127-129; pauper-
cula, 118, 131, 132; smithii, 118, 131, 132;
straminea, 118, 130, 132

Mohammad, A. M. S. (see Bhardwaja, T. N.)
Mohlenbrock, R. H. (see Snider, J.)
Montgomery, Florence I. A New Habitat

and Physiographic Province for Botry-
chium lunarioides, 6

Morphology of ihe Spores and Prothallus of
Christiopteris tricuspia, 15

Morton, C. V. Ceratopteris thalictroides, a
Fern New to Texas, 13; The Fem Her-
barium of Andr^ Michaux, lt>6; Selaginella
apus or apoda?, 104; The Valid Publication
of Cheilantlies villosa, 33

Morton, C. V. and D. B. Leilinger. Notes on
the Ferns of Dominica and St. Vincent, 66

Nayar, B. K. Morphology of the Spores and
Prothallus of Christiopteris tricuspis, 15

Negripteris, 113
Nephrodiuru acrostichoides, 172; aspleni-

oides. 173; bulbiferum, 173; crltitatum, 174;
dryopteris, 176; filix-foemina. 173; lano-
sum, 175; marginale, 172; pimrtilobiilum,
172; rufidulum, 174; tenue 174; thelv-
pterioides, 168, 171, 172

Nephrolepis davallioides, 75; exaltata. 75;
falcata, 75, cv. 'furcans,' 75; floccigera f.

monstruosa, 75; hirautula cv. 'superba/ 75
New Data on North American Oak Ferns,
Gymnocarpium (rev,), 141

A New Habitat and PJiysiographic Province
for Botrychium lunarioides, 6

A New Species of Notholaena from Mexico,
101

Notes on the Distribution of Some American
Clieilanlhoid Ferns, 52

Notes on the Ferns of Dominica and St.
Vincent. 66

Notholaena, 57, 101; Candida, 101, 103, var.
Candida, 103, var. copelandii, 101, 103;
cochisensis, 138; dehcatula, 57; grayi, 56;
greggii. 101; incana, 56, 57; integerrima,
138; jacalensis, 101-103; palleus, 58;
palmeri, 67, 58; peninsularis, 56; sinviata,

54, 138, var. cochisensis, 138, var. inte-
gerrima, 138, subsp. madriensis, 138, var.
madriensis, 138, var. pruinosa, 138, var.
robusta, 138, subsp. sinuata, 138, var.
sinuata, 138; weatherbiana, 57

Obser\'ationa on Pteridophyte Life Cycles:
Relative Lengths under Cultural Condi-
tions, 49

O'Kelley, J. C. (see Bryan, Abbie Lou)
0!eandra, 147; bradei, 155; sibbaldii, 79, 83,

85
Onoelea, 177; nodulosa, 177, 178; poly-

podioides, 68; sensibilis, 60. 89, 177
Ophioglossum bulbosum, 179; crotalopho-

roides, 8, 179; pusillum, 179; vulgatum,
179, var. pseudopodum, 179, var. pycno-
stichum, 179

Osmunda, 182; caroliniana, 177; cinna-
momea, 169, 178; claytoniaua. 178; inter-
rupta, 178; lineata, 69; lunaroides, 182;
polypodioidee, 68; regalis, 50, 51, 178; var.
spectabilis, 178; striata, 72; virginica, 178

Osmundaceae, 107, 139
Paraleptochilus, 25

Parihar, N. S. An Introduction to Embryo-
phyta, vol. II. Pteriduphytes (rev.), 139

Parkeria, 14
Parkeriaceae, 14
Peliaea, 53, 56, 113; atropurpurea, 140, 168,

var, bushii, 168; brachyptera, 132; glabella
140, 168, var. glabella. 56; henryi. 129
intramarginaUs, 119, var. serratifolia, 124
lanuginosa, 56; longimucronata, 53, 54
mairei, 133; mucronata, 53, 54; nitidula

127; paupercula, 131 ; seemannii, 56
skinneri, 56; amithii, 132; straminea, 130
ternifolia, 54-56; wrightiana, 54

Phegopteris, 176; connectilis, 176; hexago-
noptera, 176

PhilUps, D. A. and R. A. White. Frond
Articulation in Species of Polypodiaceae
and Davalliaceae, 78

Phlebodium, 79; aureum, 79, 85
Pichi-Sermolli, R. E. G. Index Filicum,
Supplementum Quartum pro Annis 1934^
1960 (rev.), 35

Pilularia, 136; americana, 31
Pilularia americana A. Braun New to
Nebraska, 136

Pilularia americana A. Braun in Oklahoma,
31

Pityrogramma, 142; calomelanos, 76; chr3'so-

phylla, 37. 76, var. divulgata, 76, var.

dominicensis, 76, var. gabrielae, 76, var.

plumeriana. 76; schaffneri, 76
Plagiogyria, 156
Platycerium hillii, 79, 85-87
IMatyloma intramarginalis, 119
Pleopeitis, 155; thunbergiana, 79, 82
Polybotr\'a, 157
Polypodiaceao ?5, 26, 78-80, 83, 85, 87, 107
Polypodium, 26, 149, 153, 155, 156, 158;

ampliatum, 76; attenuatum. 76, 77; biner-

vatum, 67; brasiliense, 76; bulbiferum.

1 7 1- 1 73 ; ceteraccinum, 1 76 ; cristaturn

,

174; dryopteris, 175; filix-femina, 173;

gladiatum, 76; hexagonopterum, 176;

menisciifolium, 76, 77; pectinatum, 182;

pellucidum, 79. 85; pluiuula, 182; poly-

poclioides, 79, 176, var. michauxianum,
176; rufiduium, 174; semicordatum, 69;

triseriale, 76, 77; virginianum, 79, 82, 140,

176; vulgare, 49. 176
Polystichum, 156; acrosticholdes, 172, f.

crispum, 137; aculeatum, 37, 38; setiferum,

38
Prav, T. R. A New Species of Notholaena

from Mexico, 101; Notes on the Distribu-

tion of Some American Cheilanthoid Ferns,

52
Psilotum floridanum, 180; nudum, 180
Pteridaceae, 107
Pteridium. 63; aquilinum, 49, var. latius-

culura, 137, 169, var. pseudocaudatum. 169

Pteridophytes of the Mountain Lake Area,

Giles Co., Virginia: Biosystematic Studies,

1964-65 (rev.), 140

Pteris, 140, 147; altissima, 152; aquiiina, 168:

atropurpurea, 168; biaurita, 37; fallax, 124;

gracilis, 168; intramarginalis. 117, 119;

nitidula, 127; paupercula, 131; vittata, 37

Pyrrosia Uugua, 79, 85-87

Redfearn, P. L., Jr. (see Bowers, F.)

Reed, C. F. Index Selaginellanun (rev,), 92

Report of: Atiditing Committee, 46; Judge of
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Elections, 43; President, 41; Secretary, 42;

Spore Exchange, 46; Treasurer, 44.

Roach, A. W. (see Smith, D. L.)

Rumohra simulans, 37
Schizaea, 152
Schizaeaceae, 108
Selaginella, 92, 152, 158, 159, 161; apoda,

104-106, 162, 163, 165, 181; apus, 104-106;

exaltata, 152; krausii, 162-165; rupestria,

l81;selaginoides, 181
Selaginella apus or apoda?, 104

Sexuality in a Wild Population of Equisetum
arvense Gametophytes, 59

Sinopteris, 113
Smith, D. L. and A. W. Roach. Asplenium

platyneuron in Denton County, Texas, 134
Snider, J. and R. H. Mohlenbrock. A Western
Range Extension of Trichomanes boschia-
num in Illinois, 32

Sphaerocionium vestitum. 74
Spicanta onocleoides. 68
Stenochlaena, 26
Studies of the Sinuous Cloak-fem fNotho-

iaena sinuata) Complex (rev.), 138
Taylor, T. M. C. Mecodium wrightii in

British Columbia and Alaska, 1

Tectaria, 153, 157, 159; decurrens, 37; incisa,

37; p!antaginea, 152, var. conf!uens, 77;
subtriphylla, 37

Thelypteris, 50, 158, 159; augescens, 49, 51;
cooleyi, 77; dentata, 50, 51, 94, 153; sect.

Glaphyropteris, 149. 150; gongylodes, 94;
hexagonoptera, 176; normalis, 49-51;
noveboracensis, 89, 172; palustris, 94, 172,

var. pubescens, 172, var. squamigera, 94;

pennigera, 94; phegopteris, 177; puberula.

49, 51, 153; resinifera, 153; subocthodes,

37; torresiana, 153
Todea barbara, 93; subg. Leptoptens, 93
Trichomanes, 152, 155, 157; boschianum, 32,

91; subg. Cardiomanes, 94; subg. Crepido-

pteris, 94; subg. Macroglena, 94; radioans,

183; subg. Selenodesmium, 94; subg.

VandenboBcbia, 94
Vittaria, 3. 152; angustifrons, 168; hneata, 3,

168; minima, 155
Vittariaceae, 152, 159
Voeller, B. R. and E. S. Weinberg. Anthen-
dium Induction and the Niimber of Sperms
per Antheridium in Anemia phyllitidia, 107

Wagner, W. H., Jr. The Evolutionary Pat-

terns of Living Ferns (rev.), 138; New Data
on North American Oak Ferns, Gymno-
carpium (rev.), 141; Pteridophytea of the

Mountain Lake Area, Giles Co., Virgmia:
Biosvstematic Studies, 1964-65 (rev.). 140

Webster, T. R. Induction of Selaginella

Sporelings under Greenhouse and Field

Conditions, 161
Weinberg, E. S, (see Voeller, B. R.)
Wherry, E. T. The Bibb County, Georgia,

Occurrence of Asplenium pinnatifidum, 90

White. R. A. (see Phillips, D. A.)
Woodsia, 30, 31; ilvensis, 174; obtusa, 27-29,

134 ^ .

Woodwardia areolata, 177, 182; bams-
teriana, 169; fimbriata, 49-51; virgmica,

169

Errata

Page 71, line 11: For ''Lomariocyas" read '^LomariocycasJ'

Page 135, line 8: For ''aegyptica*' read "aegyptiacaJ*

Page 138, line 17; For "Temescaltepee" read "Temascaltepec/

Page 141, line 25: For '^disjunda'' read *'disjundumJ^
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